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^ It  is  a -truism  that  when  battle  erupts  among  nations  an 
advantage  falls  to  the  side  that  has  best  solved  the  problems  of  the 
last  war.  An  increased  advantage  aoorues  to  the  effioient  belligerent 
who  oan  transoend  contemporary  military  precepts  through  the  evolution 
of  a new,  major  dootrine.  This  study  is  an  attempt. to  understand  the. 
process  by  whioh  dootrine  ohanges. 

The  vehiole  for  the  investigation  is  the  evolution,  of  Amerioan 
field  artillery  dootrine  from  1861  to  1905.  The  study  looks  at  the 
evolution  of  field  artillery  dootrine  between  two  distinct  oonoepts 
of  employment — or-  paradigms--that  of  direct  fire  and  that  of  indireot 
fire.  At  the  time  of  the  Amerioan  Civil  War,  the  predominant  concept 
of  employment  was  the  dlr^ot-fire  mode.  Within  a short  time  after  the 
Russo-Japanese  War,  1904-1905,  the  oonoept  of  indireot  fire  had  sup- 
planted the  earlier- paradigm. 

The  investigation  reveals  that  in  the  evolution  of  a military 
doctrine,  the  tendency  is  to  maintain  the  effioienoy  of  the  prevailing 
oonoept  of  employment,  even  though  the  oonoept  may  have  inherent 
limitations  in  a ohanging  battlefield  environment;  the  progress  of 
technology  eventually  permits  a shift  to  a new  doctrine,  although  the 
change  is  not  likely  to  ooour  until  it  is  provoked  by  an  appropriate 
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abstract 


It  is  a truism  that  when  battle  erupts  among  nations  an 
advantage  falls  to  the  side  that  has  best  solved  the  problems  of  the 
last  war.  An  inoreased  advantage  aoorues  to  the  efficient  belligerent 
who  oan  transoend  oontemporary  military  precepts  through  the  evolution 
of  a new,  major  doctrine.  This  study  is  an  attempt  to  understand  the 
process  by  whioh  dootrine  ohanges. 

The  vehicle  for  the  investigation  is  the  evolution  of  American 
field  artillery  dootrine  from  1861  to  1905.  The  study  looks  at  tne 
evolution  of. field  artillery  dootrine  between  two  distinot  oonoepts 
of  employment--or  paradigms--that  of  direot  fire  and  that  of  indiroct 
fire.  At  the  time  of  the  American  Civil  War,  the  predominant  concept 
of  employment  was  the  direot-fire  mode.  Within  a short  time  after  the 
Ru3so- Japanese  War,  1904-1905,  the  oonoept  of  indireot  fire  had  sup- 
planted the  earlier  paradigm. 

The  investigation  reveals  that  in  the  evolution  of  a military 
dootrine,  the  tendenoy  i3  to  maintain  the  effioienoy  of  the  prevailing 
oonoept  of  employment,  even  though  the  concept  may  have  inherent 
limitations  in  a ohanging  battlefield  environment;  the  progress  of 
technology  eventually  permits  a shift  to  a new  dootrine,  although  the 
ohange  is  not  likely  to  oocur  until  it  is  provoked  by  an  appropriate 
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INTRODUCTION 

This  study  is  an  attempt  to  understand  the  prooese  by  which 
military  doctrine  ohanges,  It  is  oonoerned  with  shifts  in  attitudes 
about  the  proper  employment  of  oombat  power.  The  term  "doctrine"  it- 
self is  ambiguous;  it  oan  be  applied  to  oonoepts  that  range  from  finely 
drawn  speoifio  rules  to  broad  generalisations.  Principally,  this 
paper  is  oonoerned  with  doctrine  in  a broad  sense,  although  it  does 
touoh  upon  underlying  speoifios. 

Dootrina  is  a strange  phenomenon.  It  appears  to  respond  to  the 
dynamios  of  thought,  and  yet,  at  the  same  time  it  seems  to  olutoh  and 
direot  thought,  as  if  to  insure  its  own  ultimate  survival.  This  is 
particularly  true  of  dootrine  in  the  broadest  sense --dootrine  that  is 
shared  by  many  practitioners. 

In  an  effort  to  understand  the  phenomenon,  the  evolution  of 
Amerioan  field  artillery  dootrine  has  been  ohosen  as  a vehicle  for  the 
study.  Consistent  with  the  attempt  to  look  at  dootrine  in  its  broadest 
sense,  the  study  is  fooused  upon  what  can  be  called  the  "conoept  of 
employment  of  field  artillery."  The  study  is  an  historical  analysis; 
it  looks  at  the  evolution  of  field  artillery  dootrine  between  two 
distinct  oonoepts  of  employment--or  paradigms --that  of  direot  fire  and 
that  of  indirect  fire.  As  a brief  statement,  direot  fire  was  charac- 
terized by  line-of -sight,  low  trajectory  engagement  of  targets  at 
relatively  short  ranges.  In  oontrast,  indireot  fire  featured  massive, 
long-range,  high-angle  bombardement  by  weapons  hidden  from  the  view  of 
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the  enemy.  At  the  tint  of  the  American  Civil  War,  the  predominant 
oonoept  of  employment  of  field  artillery  was  the  direot-fire  mode. 

Within  a short  period  after  the  Russo-Japanese  War,  1904-1903,  it  oan 
be  said  that  the  oonoept  of  indireot  fire  had  supplanted  the  earlier 
paradigm.  The  intervening  years  vers  a period  in  whloh  a multitude  of 
faotors  oombined  at  various  times  and  in  various  strengths  to  prapard 
the  way  for  the  new  dootrine. 

The  thesis  is  that,  in  the  evolution  of  a military  dootrine, 
the  tendenoy  is  to  maintain  the  effioienoy  of  the  prevailing  oonoept 
of  employment,  even  though  the  oonoept  may  have  inherent  limitations  in 
a ohanging  battlefield  environment;  the  progress  of  teohnology  even- 
tually permits  a shift  to  a new  oonoept  of  employment,  although  the 
ohange  is  not  likely  to  ooour  until  it  is  provoked  by  an  appropriate 
test  of  war. 

Speoifioally , this  study  deals  with  field  artillery  dootrine.  It 
shows  that  the  introduction  of  the  rifle  and  the  subsequent  use  of  the 
trenoh  reduoed  the  effioienoy : of  direot-fire  artillery.  The  evolution 
between  the  oonoepts  of  the  direot-  and  indireot-fire  employment  of 
field  artillery  was  the  produot  of  many  faotors,  among  which,  the  status 
of  teohnology,  as  it  related  to  mobile  artillery,  was  the  most  impor- 
tant. The  persistence  of  the  old  oonoept  oonstrained  the  evolution, 
whioh  resulted  in  attempts  to  maintain  the  effioienoy  of  direot  fire 
in  a ohanging  battlefield  environment,  although  the  dootrine  was 
inherently  incapable  of  solving  the  problem  posed  by  the  rifle  and  the 
trenoh.  At  the  same  time,  and  to  some  extent,  without  deliberate  intent, 
the  teohnology  necessary  for  a system  of  indireot  fire  developed.  A 
test  of  war  eventually  invited  a recognition  of  the  potential  of 


available  teohnology.  It  was  not  just  any  war*  but  it  was  the  right 
war  at  the  right  time.  The  subsequent  change  to  a new  conoept  of 
indireot  fire  was  rapid  to  the  point  of  being  revolutionary. 


1:'  The  study  is  oomplex,  beoause  the  prooess  of  change  was  a many 

h 

i 

pj  faceted  phenomenon.  In  fact,  the  reader  may  be  disturbed  by  the  wide 

H ' range  of  subjects  brought  into  the  analysis.  But  the  effort  would  be 

| : neither  oomplete  nor  a fair  portrayal  of  the  prooess  of  evolution  un- 


less a oonsoientious  attempt  were  made  to  oast  the  net  of  inquiry  in  a 
wide  pattern,  in  order  to  capture  all  of  the  significant  nuances  of 
ohange . 

Of  oourse,  there  are  hazards  in  any  attempt  to  extraot  lessons 
from  the  past,  that  might  have  relevanoe  today.  It  is  easy  to  dismiss 
the  period  ohosen  for  this  study  as  one  in  which  the  Amerioan  Army 
existed  in  a parochial  environment,  without  the  benefit  of  the  sophis- 
ticated approaches  to  problem  solving  that  oharaterize  the  modern  mili- 
tary institution.  In  general,  there  is  some  validity  to  the  foregoing 


observation;  however,  human  nature  changes  little,  and  it  is  this 
consistency  that  gives  worth  to  any  historical  analysis. 


The  reader  is  oautioned  that  this  analysis  is  based  on  the 
Amerioan  experienoe.  In  traoing  the  pattern  of  the  evolution,  an  attempt 
has  been  made  to  use  material  that  was  available  to  American  planners 


,■» 
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| 


during  the  period.  European  achievements  are  generally  featured  in 
two  ways:  to  show  the  germination  of  pertinent  ideas,  and  to  demon- 

strate the  effeot  of  certain  foreign  concepts  on  Amerioan  attitudes.  A 
researoher  more  familiar  than  this  writer  with  the  progress  of  artillery 
employment  in  any  particular  European  nation  may  argue  that  the  concept 
of  indireot  fire  was  born  there  prior  to  the  Russo-Japanese  War.  This 


4 


may  be.  Nevertheless,  this  study  Is  based  on  American  perceptions; 
and  in  the  Amerioan  experience,  the  Russo-Japanese  War  was  the  transi- 
tion point. 

The  purpose  of  this  study  is  to  extract  lessons  on  dootrinal 
change  that  may  be  useful  to  today's  military  planners.  The  first 
ten  ohapters  traoe  the  evolution  of  artillery  doctrine;  the  final 
chapter  outlines  the  lessons  to  be  learned  about  dootrinal  ohange. 

It  is  a truism  to  say  that  when  battle  erupts  among  nations  an 
advantage  falls  to  the  side  that  has  best  solved  the  problems  of  the 
last  war.  An  increased  advantage  aoorues  to  the  effioient  belligerent 
who  can  transcend  contemporary  military  preoepts  through  the  evolution 
of  a new,  major  dootrine.  The  degree  of  advantage  is  not  fixed,  but 
it  can  be  significant,  as  it  was  with  blitzkrieg  taotios  at  the  begin- 
ning of  World  War  II.  Of  course,  with  sufficient  resiliency  the  dis- 
advantaged side  oan  overoome  the  initial  superiority  of  its  opponent  by 
adopting  the  same  or  an  improved  dootrine.  But  the  wisest  course  is 
to  strive  for  the  initial  advantage.  It  is  intended  that  this  thesis 
will  provide,  in  at  least  some  small  way,  increased  insight  into  the 
process  by  which  oombat  doctrine  evolves. 
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CHAPTER  I 


THE  PROBLEM 


In  the  days  whan  oannons  oould  estrange  the  short  firs  of  am a. 
kata , Napoleon  would  mass  hia  highly  mobile  artillery  forward  of  hia 
lines  of  infantry,  and  with  relative  impunity  from  enemy  small  arms 
batter  the  opposing  lino  with  direot  fire*  At  the  right  moment  be 
would  pass  his  infantry  through  hia  guns  and  carry  the  position  with 
the  bayonet. 

The  Frenoh  emperor  depended  heavily  on  his  artillery.  Hia 
battles  opened  with  the  sound  of  guns  from  the  divisions,  soon  followed 
by  these  of  the  eorps.  Before  he  launohed  his  main  attaok,  the  greater 
part  of  his  army  artillery  reserve  would  rush  to  the  front.  An  inten- 
sive bombardment  would  pulverise  the  opposing  line  at  the  point  of 
assault.  If  fortune  handed  Napoleon  the  right  to  pursue  a broken  enemy, 

his  horse  artillery  supported  the  oavalry.  If  fate  withheld  its  favor, 

1 

then  artillerymen  delayed  to  oover  the  army's  withdrawal.  The  impor- 
tance of  field  guns  on  the  Napoleonio  battlefield  was  a derivative  of 
their  range  advantage  over  infantry  muskets*  Napoleon  heightened  the 
advantage  by  an  aggressively  mobile  exploitation  of  his  artillery  arm. 

Canister  fire  was  most  deadly  against  exposed  infantry,  (banners 

2 

oould  use  oanister  at  ranges  as  great  as  600  meters;  however,  its 

effectiveness  inoreased  as  the  dlstanoe  diminished.  In  oontrast,  at 

3 

ranges  beyond  230  meters  the  Infantry  musket  was  nearly  useless. 

Napoleon's  artillery  would  often  unlimber  within  800  meters  of 

5 
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th*  onesy.  As  long  aa  it  remained  beyond  tho  roaob  of  musket  firo  it 
oould  dominate  tho  battlefield.  Of  o our so , battlo  vaa  novor  aa  noat 
aa  thoao  flaoly  drawn  diatanooa  night  auggoat;  onoay  artillory  oould 
roaoh  tho  offonaivo  oannona;  and  only  hoavy  oaniator  firo  oould  inauro 
that  dofanding  infantry  or  eavalry  would  not  advanoo  to  ovorrun  tho 


guna.  In  addition,  in  thoir  enthusiasm,  artillory  oosmmnders  would 

aonatinaa  ignoro  tho  dangor  of  nuakot  firo.  for  inatanoe,  at  Friodland, 

Brigadlor  Oanoral  Alexandra- Ant oino  do  Sorramont  aggroaaivoly  ondurod 

a hail  of  fira, while  advancing  hia  battorioa  to  within  100  natora  or  ao 

5 

of  tho  Ruaaian  linoa. 

Napoloonio  nothoda  wore  powerful  oxanplea.  They  attracted  mili- 
tary minda  for  half  a oentury.  In  tho  lioxioan  War,  tho  Anarioan 
artillory  did  not  begin  to  approaoh  tho  maaa  employed  by  Napoleon,  but 
tho  oudaoioua  spirit  was  there.  In  tho  1853  edition  of  hia  olaaaio 
manual,  Out-Poat.  Dennis  Hart  Mahan  wrote  about  Amorioan  gunners: 

Tho  artillory,  . , , , has  of  late  years  begun  to  infuse  a dash 
of  (fare-devil  spirit  of  the  oavalier  into  its  ranks.  If  it  has 
s yet  taken  to  o barging  literally,  it  has,  on  some  rooont 
oooaaions  in  our  aorvioo,  shown  well -considered  reoklosanosa  of 
obstaoloa  and  dangers,  fully  borne  out  by  justly  deserved  auooess 
....  Formerly,  oonaiderod  only  in  tho  light  of  an  auxiliary  on 
the  battle-field,  artillory  now  aspires,  and  with  indisputable 
olaime,  to  the  rank  of  a principal  arm.  Its  deoisive  effoots, 
at  the  late  battles  on  tho  Rio-Qrande,  are  supported  by  testimony 
too  emphatie  to  be  overlooked, ® 


Diroot  firo  was  tho  prevailing  style  of  field  artillory  engage- 
ment at  the  time  of  tho  Mexioan  War.  In  its  basie  form  it  was  quite  a 
simple  oonoept— low -trajectory  artillory  was  plaoed  within  range  and 
lino  of  sight  of  the  target.  The  range  limitation  is  obvious;  but  lino 
of  sight  and  low  trajeotery  need  explanation. 


In  the  days  of  muskets  and  oannona  it  was  not  unoonmon  for 


armies  to  draw  up  within  sight  of^eaoh  other  and  remain  out  of 
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engagement  rang*.  The  11m- of- sight  oovorogo  of  bottlofioldo  voriod 
between  oztroBoo , do ponding  on  feliage,  variations  in  aurfaoo  roliof 
and  tho  position  of  tho  obsorvor.  Of  oourse,  in  ohoosing  thoir  ground* 
ooanmnders  tondod  to  saloot  positions  that  maximized  thoir  fiald  of 
observation.  Tho  1 ini  tod  rango  of  nusksts  asant  that  foroaa  oould  bo 
drawn  up  and  battlsa  fought  wall  within  suoh  a diatanoo.  Cannons  with 
a rango  advantago  ovor  nusksts  oould  dominate  nuoh  of  tho  battlefield . 
Target  acquisition  was  no  more  complicated  than  observing  the  enemy 
from  the  guns  and  firing  as  ordered  by  ooamanders.  Ranges  were  suoh 
that  cannons  oould  do  their  work  with  low-trajeotory  fire,  unless  the 
•neay  hid  himself  behind  the  stout  walls  of  a fort  or  within  terrain 
defilade.  In  suoh  oases,  gunners  needed  fire  with  a higher  angle  of 
inpaot.  But  even  than,  tho  general  target  area,  if  not  the  enemy  him- 
self, was  usually  visible  from  the  looation  of  the  artillery. 

Unless  an  ungallant  enemy  hid  himself,  gunners  preferred  low- 
trajeotory  fire.  Those  artillery  pieoes  that  fired  direotly  at  the 
enemy  were  inherently  more  aoourate  than  those  that  lobbed  their  projeo- 
tilea  in  arohod  trajectories.  The  most  obvious  reason  is  that  distanoe 
multiplies  initial  error  in  ballistio  trajeotories.  Also,  distanoe 
multiplies  the  effeot  of  other  error  faotors  suoh  as  wind  drift.  Of 
oourae,  aoouraoy  with  any  smoothbore  barrel  was  not  exceptional.  It 
was  a relative  advantage  in  aoouraoy  that  oontributed  to  the  popularity 
of  lov-trajeotory  weapons. 

for  many  years,  armies  had  maintained  three  types  of  artillery: 
guns,  howitsers,  and  mortars.  A gun  had  a relatively  long  barrel:  it 
was  designed  to  fire  a projeotile  at  a low  trajeetory  to  a distant 
target.  The  howitzer  had  a shorter  barrel  and  less  range.  It  was 
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eapable  of  ourved  fire;  therefore,  it  was  handy  for  aearehing  out 

gulleys  and  the  baok  sides  of  ridges.  The  mortar  had  the  shortest 

barrel,  the  least  range,  and  a high-angle  oapability  that  was  useful 

for  dropping  shells  behind  the  walls  of  forts.  Of  oourse,  there  were 

oontradiotions  to  the  foregoing  general  oomparison;  for  instanoe,  a small 

gun  might  have  less  range  than  a large  howitzer. 

Each  of  the  three  types  had  its  own  trajectory  oharaoteristios. 

Guns  were  olearly  low-tra jeotory  weapons.  The  Model  1841,  Amerioan  12- 

7 

pounder,  at  5 degrees  elevation,  fired  a shot  to  1,663  yards.  On  the 

other  hand,  mortars  ware  olearly  weapons  for  high-angle  fire.  The 

8 

Model  1841,  8-inoh  mortar,  at  48  degrees,  had  a range  of  1,200  yards. 

The  howitzer  is  a bit  more  difficult  to  desoribe.  It  was  oapable 
of  ourved  fire,  but  thi3  was  only  partially  the  result  of  the  eleva- 
tion of  the  barrel.  The  Model  1841,  2-pounder  howitzer  fired  at  an 
elevation  of  only  5 degrees  to  its  maximum  range  of  1,072  yards.  .The 

heavy  8-inoh  siege  howitzer  of  the  same  year  reaohed  its  full  range 

9 

of  2;614  yards  at  an  elevation  of  only  12  l/2  degrees.  As  oan  be  seen, 

the  elevation  of  the  howitzer  did  not  vary  much  from  that  of  the  gun. 

To  a great  extent,  the  ourved  fire  of  the  howitzer  was  a result  of  the 

reduoed  size  of  its  powder  ohamber  and  henoe  it3  smaller  propelling 

oharge.  The  12-pounder  howitzer  used  .75  pounds  of  powder  at  full 

10 

range  oompared  with  2.5  pounds  for  the  gun  of  the  same  caliber. 

The  lower  oharge  of  the  howitzer  shortened  its  range  and  contributed  to 
an  inoreased  angle  of  projectile  impact. 

Aoouraoy  was  one  consideration  for  maintaining  a low-tra jeotory; 
another  was  the  effeot  of  reooil  on  the  oarriage.  As  a muzzle  was 
raised,  the  foroe  of  reooil  was  increasingly  direoted  downward  through 
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tha  oarriage  rather  than  backward.  Wheeled  woodan  carriages  oould  not 

i 

stand  great  downward  raooil  strain.  This  was  no  problem  with  mortars, 

for  they  were  set  directly  on  the  ground  for  firing.  The  point  is  that 

howitsers,  like  guns,  were  essentially  low-trajeotory  weapons. 

In  foot,  howitsers  were  often  valued  as  auoh  for  the  burst 

effect  of  their  relatively  large- oaliber  ammunition  aa  they  were  for 

their  ability  to  probe  defilade  areas.  Beoause  of  their  shorter  barrel* 

howitsers  weighed  much  less  than  guns  of  the  same  bore  diameter . As  a 

result,  field  batteries  often  oontained  howitsers  in  larger  oalibers 

than  guns,  for  instance,  in  1846,  field  batteries  were  authorized  four 

6-pounder  guns  (Model  1841,  884  pounds)  and  two  12-pounder  howitzers 

11 

(Model  1841,  788  pounds). 

Amerioan  artillerists  used  howitzers  and  guns  in  their  field 
batteries,  mortars  vere  left  with  the  heavier  siege,  garrison,  and  sea- 
ooast  weapons.  Mortars  and  larger  pieoes  of  artillery  were  auxiliaries 
in  field  servioe.  They  were  oalled  forward  only  for  speoial  siege 
operations. 

With  the  start  of  the  Civil  War,  the  romanoe  of  the  bounoing 

light  artillery  pieoe,  rushed  by  mounted  gunners  to  fire  here  and  there 

between  approaohing  lines  of  infantry,  was  oooled  by  the  deadly  fire 

of  the  rifle.  By  the  fall  1862,  many  units  on  both  sides  were  equipped 
12 

with  rifles.  Artillerymen  oould  no  longer  dash  between  the  lines  with 
impunity;  field  guns  were  brought  book  to  the  line  of  infantry.  Bvwn 
infantry  taotios  were  altered  as  msn  instinotively  sought  oover  against 
the  deadly  aoourate  rifle  bullet.  Trenohes  eventually  beoame  the  ooaaon 
form  of  defense,  and  the  mass  attaok  beoame  oostly. 

When  the  war  began,  there  was  already  a suffioient  number  of 


IQ 


rifles  in  the  hinds  of  the  belligerents  to  make  an  impaot  on  the  battle- 
field. In  the  deoade  before  the  war,  the  United  States  Army  had  adopted 
the  Minie  ball.  The  new  ammunition  mads  the  rifle  a practical  infantry 
weapon.  As  of  January  1861,  there  were  77,346  rifles  in  government 
arsenals.  Some  were  held  in  the  South,  and  they  fell  into  the  posses- 
sion of  the  seoeding  states.  Agents  from  both  North  and  South  soon 

13 

hurried  abroad  to  buy  more. 

The  effect  of  the  rifle  was  that  it  swept  muoh,  if  not  all,  of 

the  line-of -sight  area  of  a battlefield.  Like  line  of  sight,  the  extent 

and  the  conformation  of  the  zone  of  fire  would  vary  from  location  to 

location,  depending  upon  the  position  of  the  riflemen,  foliage,  and 

undulations  in  the  ground;  the  zone  of  fire  defies  a precise,  universal 

measurement.  Estimations  of  the  effective  range  of  Civil  War  rifles 

vary  from  source  to  source,  but  500  yards  for  the  standard  infantry 

weapon  and  a somewhat  greater  distance  for  a sniper's  piece  seem  to  be 

14 

adequate  figures  for  generalizations  about  the  rifle's  impaot. 

The  range  of  the  rifle  twioe  restricted  the  employment  of  field 
artillery.  First,  sinoe  the  great  majority  of  artillery  depended  on 
both  visual  acquisition  of  a target  and  low-tra jeotory  engagement,  it 
was  restricted  to  the  line-of-sight  zone  around  the  intended  target 
area.  Enemy  rifle  fire  from  the  target  area  oould  dominate  muoh  of  the 
zone  and  thereby  reduoe  the  number  of  potential  firing  sites  for 
artillery  pieces.  Second,  and  more  important,  in  driving  the  artillery 
baok  toward  the  far  edge  of  the  line-of-sight  area,  the  effect  of 
oanister,  so  deadly  against  infantry  at  olose  range  was  substantially 
reduoed.  Within  its  range,  oanister  was  more  effective  than  any  other 
round  against  infantry.  Beyond  that  distanoe,  artillerists  had  to  turn 
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to  •Munition  whioh  oould  ro«oh  farther  but  that  wu  loss  effective: 

IS 

•olid  shot,  «h«ll,  or  o««o.  Of  oourae,  oannoneen  oould  lgnoro  riflo 
fir#  and  push  thair  piaoaa  forward  Into  oaniatar  rang* , but  tha  penalty 
for  auoh  bra vary  ana  high. 

Tha  rifle,  however,  did  non  than  driva  tha  artillery  baok.  Its 

•oourata  long-mnga  fira  oauaad  tha  infantry  to  aaak  tha  protaotion  of 

fiald  fortifications.  Tha  idaa  of  flald  fortifioationa  was  not  now  to 

tha  American  Any.  On  may  oooasions , from  Brand's  Hill  in  1775  through 

Chapultapao  in  1847,  tha  Any  had  aithar  dafandad  or  attaokad  flald  works. 

Tha  battlas  of  Torktown,  Naw  Orlaans,  and  Csrro  Gordo  ara  thraa  bo t tar 

known  exanplea . Tha  daaa  of  Hast  Point  Instructors,  Dannia  Mahan,  had 

urgad  tha  usa  of  dafanaiwa  works  in  his  1838  publioatlon,  A Complete 

Treaties  on  Tiald  Portifloatlons.  Mahan  saw  than  as  a mans  to  offset 

tha  disadvantage  of  a relative  laok  of  training  anong  nilitiamn  whan 

18 

thay  vara  faoad  with  a disoiplinad  ana ay.  Ha  was  no  doubt  influanoed 

by  Andrew  Jbokson's  suooass  at  Naw  Orlaans.  Mahan's  fiald  fortlfioa- 

tlons  wan  elaborate  struotuns  that  took  tim  to  pnpara.  Thay 

featured  an  above  ground  panpat  protaotad  by  a wide  dltoh.  Mahan 

dasoribad  his  fiald  works  with  tha  nomnolature  associated  with  tha 

military  anhitaotun  of  permnent  plaoes  of  defense ; ha  used  tana 

17 

suoh  as, "exterior  slope,"  "banquette,"  and  "oountenoarp."  His 
oonoapt  of  fiald  works  was  sinilar  to  tha  elaborate  and  wall  thought- 
out  defenses  that  had  oooupiad  tha  talents  of  nilitary  engineers  for 
thraa  oanturias. 

Mahan  also  advised  tha  usa  of  hasty  fortifioations  whan  troops 
wan  beyond  tha  min  line  of  defense.  8kinlshers  wan  to  fall  trees 
and  align  than  with  thair  branohas  pointing  toward  tha  enemy  on  tha 
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■or*  aoooaaiblo  avanuaa  of  attaok.  Suoh  an  obataol*  vaa  oallad  an 

"abatia."  Tho  defender*  oould  atrangthan  tha  obataola  by  digging  a 

18 

diteh  babind  it,  and  by  araotlng  bahlnd  that,  a alight  parapat. 

An  important  oonaldaration  in  tha  oonatruotlon  of  fiald  forti- 
fioationa  during  tha  muakat  ara  vaa  tha  naad  to  braakup  tha  forea  of  a 
bayonet  aaaault.  Tha  abort  rang*  of  muakata  porslttad  tha  enemy  to  gat 
quit*  oloaa  without  cuf  faring  tha  affaota  of  a nail  am  fir*.  And  whan 
tha  foa  did  gat  within  rang*,  tha  affaot  of  dafanding  muakata  waa 
raa trio tad  by  thair  alow  rat*  of  fir*.  A road  with  tha  sana  typ*  of 
waapon,  tha  attaokara  ultima taly  raaortad  to  tha  ahook  affaot  of  tha 
bayonat  oharga,  or  at  laaat  tha  faar  of  it,  to  driva  opponent*  from  tha 
fiald.  It  waa  to  break  up  auoh  ohargaa  that  on*  raaortad  to  the  abatia, 
tha  ditoh,  and  the  parapat,  if  thora  vaa  tin*  to  oonatruot  than.  If 
thara  waa  not  tin*,  tho  oooaon  raeouraa  waa  to  b*  prepared  to  moat  maaa 
with  maaa- -a vary on*  on  tha  fiald  lined  up,  at  oloaa  interval*,  and  ready, 

Tha  introduotion  of  tho  rifle  affaotad  the  uaa  of  fiald  fortifi- 
oationa  in  two  way*.  Firat,  tha  rifle  anoouragad  tha  aoldiar  to  look 
for  oovar.  With  ita  inoraaaad  affaotiv*  range,  it  dominated  muoh  more 
of  tha  battle  fiald  than  tha  muakat.  But  parhapa  more  important,  it 
mad*  tha  uaa  of  aimpla  antranohmanta  praotioal.  The  inoraaaad  killing 
range  of  the  rifle  oould  wear  down  an  attaok  before  it  got  oloaa  enough 
to  baooma  a bayonat  aaaault.  Alao,  it  foroad  aaaaulting  formation*  to 
open  up  to  raduo*  oaaualtiaa,  vhioh  diaparaad  the  maaa  ao  aaaantial  to 
tha  affaotiv*  uaa  of  tha  bayonet.  Tha  need  for  tha  ditoh  and  the 
parapat  vaa  greatly  roduoad.  Where  atone  valla  and  aunkan  roada  vara 
not  available,  tranohea  or  aimpla  fighting  hole*  oould  be  uaad,  vhioh  ia 
not  to  aay  that  tha  aimpla  tranoh  vaa  auddanly  diaoovored;  it  Juat 
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baeana  nor*  praotioal  than  it  had  haan  bafora  tha  vldaapraad  adoption 
of  tha  rifla.  Tha  shallow  tranoh  vaa  uaaful  aa  a fiald  axpadiant,  hut 
in  tha  firat  yaars  of  riflod  snail  araa.aoat  piooaa  atill  had  to  ho 
loadod  fron  tha  mutala , ohioh  vaa  daviliahly  hard  to  do  from  any  hut 
an  upright  position.  And  para pa ta  did  not  antiraly  disappaar;  logs 
wara  oftan  uaad  hy  thanaalvaa  or  in  oonjunotion  with  tranohaa  to  provida 
protaotion  fron  projaotiloa.  Ona  oan  aay  than,  that  tha  rifla  inoraaaad 
tha  soldiar's  naad  for  oovar,  and  at  tha  aana  tina , it  offarad  bin  tha 
ohanoa  to  uaa  a rathar  ainplistie  fora  of  protaotion  that  had  not 
raally  boon  praotioal  during  tha  aga  of  tha  nuakat. 

Tha  uaa  of  tha  tranoh  offarad  an  addad  banafit;  it  providad  pro- 
taotion fron  artillary.  If  tha  parapat  waa  snail,  or  not  uaad,  than 
thara  waa  littla  to  invito  tha  battaring  powar  of  aolid  ahot.  lloraovar, 
a holo  sunk  in  tha  aarth  gava  protaotion,  both  front  and  baok,  to  tha 
fragnanta  thrown  about  by  tha  air  or  ground  bursts  of  oannon  shall  and 
oasa.  In  nany  waya,  tha  tranoh  waa  a praotioal  adaption  to  tha  mid- 
ninataanth  oantury  batt la fiald. 

During  tha  ooursa  of  tha  war,  howavar,  tha  uaa  of  tha  tranoh 

was  by  no  naans  univarsal.  A fanoa  would  provida  a ona  protaotion;  a 

railway  anbanknant  or  a sunkan  road  would  provida  nora.  Bvan  tha  adga 

of  a voodlina  vaa  battar  than  standing  in  tha  opan.  A unit  in  dafansa 

night  aooapt  tha  saourity  of  natural  oovar,  or  ohooaa  to  build  its  own 

protaotion.  Tranohaa  appaarad  aarly  in  tha  war,  but  thay  did  not 

19 

baoona  a ragular  faatura  until  1863.  Fron  than  until  tha  and  of  tha 
siaga  of  Pa tars burg,  both  arnias  anployad  than  with  inoraasing  fraquanoj; 

In  briaf  raviav,  tha  rifla  had  two  prinoipal  af foots  on 
artlllary.  first,  it  drova  tha  guns  book  away  fron  tha  infantry  targat 
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and  beyond  oanister  rang*.  Second,  1 t oauaed  the  infantry  to  took  tha 
•holtor  of  fit Id  fortifioationa  whioh  furthar  raduoad  tha  affaot  of 
artillary  fira.  Tha  two  ohenges  aignifioantly  raduoad  tha  offanaiva 
potantial  of  fiald  piaoaa. 

Rifling,  however,  waa  not  limited  to  amall  arms;  it  waa  quiokly 

adaptad  to  artillary*  Initially,  in  tha  eaergenoy  oraatad  by  tha  onaat 

of  hoatilitiaa,  S«  oratory  of  Rar  Simon  Cameron  ordarad  tha  purohaaa  of 

£0 

two  hundrad  wrought-iron,  riflad  fiald  piaoaa.  Tha  ordar  waa  aant  to 

tha  Ordnanoa  Department  whara  plana  for  tha  gun  wara  drawn  by  offioara 

of  tha  Ordnanoa  Board.  Tha  oontraot  waa  givan  to  tha  Phoanlz  Iron 

Company  of  Phoanixvilla , Pannayl vania . John  Griffon,  who  had  pionaarad 

tha  uaa  of  wrought  iron  in  tha  oonatruotlon  of  fiald  piaoaa  aavan  yaara 

aarliar,  had  brought  tha  firm  into  tha  gun  making  bualnaaa;  ho  baoama 

lta  auparintandant . Tha  waapon  produoad  by  tha  Phoanlz  Company  waa 

oallad  tha  3-inoh  Ordnanoa  Rif la.  Tha  oompany  mada  about  fourtaan 

£1 

hundrad  of  tha  guna  during  tha  war.  Robart  Parrot,  anothar  oivilian, 

who  in  I860  daalgaad  a oaat-iron  gun,  ralnforoad  at  tha  braaoh  with 

wrought  iron,  alao  produoad  many  oannona  for  tha  Union.  Hla  10-pounder 

££ 

gun  waa  wall  rapraaantad  in  numbara  in  fiald  battariaa.  It  waa  not 

a waapon  of  tha  highaat  quality,  but  it  oould  ba  produoad  quiokly  and 
£3 

in  quantity.  Again,  tha  prawar  initiativa  of  a oivilian  antrepanaur 

waa  a valuabla  aupplamant  to  tha  waapona  davalopmant  capability  of  tha 

Army.  Othar  Parrott  riflad  guna  aaw  federal  aarvioa.  Tha  20-pounder, 

at  1750  pounda  weight,  waa  too  heavy  to  bo  oonaiderad  a fiald  gun,  but 

£4 

it  waa  uaad  in  tha  Artillery  Raaarva.  Tha  30-poundar  waa  a siege  and 

garrison  piaoa.  Sea  ooaat  battariaa  oontained  oalibers  of  60- , 100- , 

£5 

200- , and  300-pounders . Tha  Union  artillery  uaad  guna  of  several 
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varieties;  however,  the  nest  numerous  rifled  pieoea  with  tha  field 

batteries  vara  the  3-inoh  Ordnanoa  fllf la  and  the  10-poundar  Parrott, 
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figure  1. 

Rif lad  artillary,  hovavar,  did  not  oompletely  raplaoa  tha  amoottv 

bora  variety.  Smoothbore  guna  in  oalibara  of  6- and  18-pounder,  and 

hovitaara  of  18*  84*  and  38-poundar  oould  ba  found  in  Union  fiald 
87 

battariaa * 

In  tha  Confadaraoy,  tha  daaira  for  riflad  artillary  vaa  not  aa 
aaaily  aatiafiad  by  tha  produotiva  povar  of  home  induatry;  but  supple- 
ments from  importation  and  oaptura  avantually  providad  tha  South  with 
a aiaaabla  artillary  foroa.  In  tha  auanar  of  1660,  Major  Thoaaa 
Jbokson,  of  tha  Virginia  Military  Inatituta,  vitnaaaad  tha  taat  of  a 
Parrott  fiald  gun.  At  his  recommendation,  Virginia  purohaaad  twelve. 
During  tha  var,  the  Ttedager  Foundry  in  Riohmond  produoad  many  guna  on 
tha  Parrott  design.  The  South  also  produoad  a bronse  3-inoh  piaoa;  but 
tha  Union  Ordnanoa  Rifle  of  tha  same  size  oontinued  to  ba  a highly 
valued  trophy  of  Confederate  gunners.  At  tha  start  of  the  var,  both 
sides  rushed  to  buy  arms  in  Europe • Onoa  Northern  produotion  oaught 
up  vith  demand,  foreign  vaa pons  oould  ba  put  aside  to  simplify  problems 
of  ammunition  supply.  Tha  South,  hovavar,  imported  weapons  until  tha 
blockade  ohoked  tha  supply  to  a triokla.  Among  other  types,  tha  South 
purohaaad  a number  of  English  Whitvorth  6* and  12-pounder  rifles  for  use 
in  tha  fiald.  These  vara  steal,  breeoh-loading  weapons— a relatively 

nev  and  untried  design— that  fired  solid  shot  exclusively,  but  vith 
88 

great  aoouraoy.  Tha  mixed  oollaotion  of  riflad  oannons  in  both  armies 
soon  made  an  impaot  on  tha  employment  of  fiald  artillery  in  battle. 

Inoreased  range  vas  one  of  tha  advantages  of  riflad  oannons. 


FIGURE  1 

CIVIL  WAR  FIELD  ARTILLERY  BARRELS  AND  CARRIAGE 


Ordnanoa  3-IttOh  Rlfl* 


Parrott  10-Pouadar  Rifl« 


12-Poundar  Saaoothbora 


Carriaga 
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Tha  spin  stabilization  and  tha  raduoad  air  rasiatanoa  of  oblong  projeo- 

tilas  addad  to  tba  rang a of  tha  nav  guns.  For  instanoe,  tha  3-inoh 

Ordnanoa  Rif la  oould  fira  a shall  to  3,972  yards ; tha  Modal  1861  10- 

poundar  Parrott  oould  throw  a shall  to  5,000  yards;  and  tha  Whitworth 

12-pounder  oould  put  a solid  shot  an  amazing  10,000  yards  away.  In 

contrast,  tha  snoothbora  12-poundar  Napolaon  had  a maximum  rang#  of 

29 

1,680  yards  with  a solid  shot.  Howsvar,  ona  must  ba  oareful  with 

these  raw  statistics.  In  great  part,  the  ranges  oan  be  attributed  to 

the  inoreased  elevation  oapabilities  that  designers  gave  the  newer 

carriages,  whioh  were  respectively  20,  20,  and  35  degrees  for  the 

Ordnance , Parrott,  and  Whitworth  weapons.  The  maximum  elevation  for 
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the  older  Napoleon  was  5 degrees.  At  only  5 degrees,  the  range  of 

tha  Ordnanoe  Rifle  was  1,830;  tha  Parrott  gun,  1,850;  and  the  Whitworth, 
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about  2,300  yards.  Whereas,  formerly  artillerists  cad  tended  to 
avoid  higher  elevations  in  the  design  of  field  guns,  tha  new  teohnioians 
used  tha  oapability  to  give  their  weapons  additional  range. 

Teohnologioal  advanoes  plaoed  a **oarrot"  before  ordnanoe 
engineers,  and  they  tended  to  ohase  it  with  more  oonoern  for  statistios 
than  for  praotioal  value.  Tha  benefit  of  extrema  long-range  fire  was 
questionable.  Whan  it  exoeedad  the  limit  of  the  gunner's  observation 
ha  oould  not  judge  tha  effeot,  nor  oould  he  adjust  rounds  that  missed 
the  unseen  target.  With  tha  exoaption  of  a rare  firing  position  from 
a high  hill  with  an  unobstruoted  view,  or  a siege  engagement  of  a target 
both  wide  and  deep,  there  was  little  praotioal  use  for  extreme  long- 
range  fire  in  land  warfare. 

Tha  impaot  of  rifled  artillery  had  a mixed  effeot.  At  lower 
elevations,  and  henoe  shorter  ranges,  rifled  artillery  was  of  soma  value 
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la  tha  defense.  Gunners  oould  of tan  engage  advancing  infantry  at  dis- 

tanoaa  bayond  tha  ranga  of  riflad  muskets.  But,  onoa  tha  novalty  of 

riflad  artillary  wore  off,  gunnara  tandad  to  prafar  Napoleon  smooth- 
32 

boras.  Tha  oanistsr  affaot  from  the  4. 82-inch  bora  of  lsha  Napolaon 
was  still  davaatating  in  tha  final  yards  of  an  infantry  assault. 

A prinoipal  rola  for  riflad  artillary  bsoame  ooun tar battery 
fire.  It  is  ironio,  however,  that  tha  inoraaaad  ranga  of  tha  nav  guns 
asaistsd  tha  soldiar*s  rifls  in  driving  fiald  artillary  book  away  from 
tha  infantry  target.  Tha  important  thing  that  rifling  failad  to  do  was 
to  rastora  artillery  to  its  former  prominence  in  tha  attaok.  At  ranges 
safe  from  small  arm  fire,  gunners  with  riflad  oannons  did  little  damage 
to  entrenohad  infantry. 

The  rifling  of  artillery  did  permit  a significant  advanoe  in 

tha  design  of  asssunition.  Tha  sisa  of  a apherioal  shall  was  limited 

by  tha  bora  diameter  of  a oannon.  In  oontraat,  rifling  permitted  tha 

use  of  oblong  aaanunition,whioh  resulted  in  a greater  projeotile  weight 
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for  a given  oaliber.  Also,  Ordnanoe  engineers  had  long  desired  a 
shall  that  would  explode  immediately  on  impaot;  but  the  unstabilized 
flight  of  spherical  ammunition  made  the  design  of  an  effeotive  oontaot 
fuse  extremaly  difficult.  Tha  stabilized  flight  of  the  rifled  projeo- 

t 

tile  removed  soma  of  the  diffioulty  that  had  plagued  earlier  design 
efforts.  Rifled  ammunition  oould  be  reasonably  depended  upon  to  hit  on 
one  spot,  the  nose,  whioh  meant  that  a single  fulminate  of  msroury  oap 
oould  be  used  as  a detonator.  Also,  it  was  ralatively  easy  to  proteot 
the  forward  faoing  oap  during  loading  and  discharge,  whioh  made  it  bore 

safe  by  reduoing  the  peril  of  a premature  explosion  within  the  oannon 

34 

itself. 
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Of  oourse  the  perfection  of  oonteot  fusee  took  tine.  When  the 

armies  of  the  North  and  South  olashed  at  the  First  Bull  Run,  the 

Confederate  artilleryman  Captain  John  D.  Imboden  noted  that  the  rifled 

projeotiles  striking  around  his  battery  burrowed  into  the  ground  .before 

exploding  rather  harmlesaly.  After  a hundred  such  shells  had  hit, he 
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renarked  that  it  looked  as  if  the  field  bad  been  rooted  up  by  hogs. 

It  was  a telling  if  perhaps  depreoatlng  comment  about  the  imperfections 

of  the  new  technology  of  f if led  ordnanoe.  But  imperfections  aside, 

rifling,  particularly  in  small  arms,  was  o hanging  the  nature  of  war. 

After  the  indeoisive  clash  at  Manassasa  Junction,  the  Union 

Army  began  a serious  expansion.  Old  concepts  had  to  be  reoonoiled  with 

new  considerations.  An  immediate  problem  was  the  organization  of  an 

unaooustomed  mass  of  artillery.  The  praotioal  experience  of  the  Army 

was,  of  course,  the  Uexioan  War.  Beyond  that,  its  theoretioal  guidance 

was  largely  derived  from  the  Napoleonio  model. 

In  the  Uexioan  War,  field  batteries  were  assigned  to  infantry 

formations  of  relatively  small  size.  In  Zaohary  Taylor's  army, 

batteries  were  given  to  brigades.  In  Winfield  Soott's  force, they  were 

assigned  to  divisions;  but  the  divisions  averaged  only  2,400  men,  which 
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was  less  than  a brigade  in  the  new  Union  Army.  Also,  neither  foroe 
in  the  Uexioan  expedition  maintained  a field  artillery  reserve.  The 
artillery  that  aooompanied  Union  troops  to  Bull  Run  had  been  organized 
on  the  prinoiples  of  the  Uexioan  War.  But  the  growing  Union  Army  dwarfed 
the  Uexioan  expedition,  and  as  a result,  it  demanded  other  oonsidera> 
tiona  in  its  organization. 

The  Napoleonio  model  was  a ready  referenoe  for  the  organization 
of  a large  foroe.  The  Frenoh  emperor  plaoed  artillery  with  his 
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divisions  and  with  his  oorps.  Thsre  wore  also  periods  in  whioh  guns 

were  assigned  down  to  the  level  of  the  regiment.  In  addition,  he 

maintained  a significant  number  of  oannons  in  his  artillery  rearve. 

Napoleon's  divisions  contained  two  or  more  brigades,  eaoh  of  two  or 
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more  regiments.  At  full  strength,  a regiment  had  3,970  men.  In 

the  Napoleonic  model,  artillery  oould  be  found  at  all  eohelons  from 

regiment  to  oorps.  Uost  important,  roughly  one -quarter  of  the  Frenoh 
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artillery  was  retained  in  an  army  reserve. 

To  organize  the  artillery  of  his  growing  army,  General  George 

B.  McClellan  summoned  Major  William  F.  Barry  and  appointed  him  to  be  his 

Chief  of  Artillery.  Barry  had  served  in  the  Artillery  since  1838,  and 
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he  was  veteran  of  the  Mexioan  Var. 

After  his  appointment  as  Chief  of  Artillery,  Barry  set  about 

the  task  of  establishing  an  organization  for  his  arm  within  the  Army 

of  the  Potomac.  He  laid  down  the  following  principles: 

"1st.  That  the  proportion  of  artillery  should  be  in  the  ratio 
of  at  least  two  and  half  pieoes  to  1,000  men,  to  be  expanded  if 
possible  to  three  pieoes  to  1,000  men. 

"2dn.  That  the  proportion  of  rifled  guns  should  be  restrioted 
to  the  systems  of  the  U.S . Ordnanoe  Department,  and  of  Parrott 
and  the  smoothbores  (with  the  ezoeption  of  a few  howitzers  for 
speoial  service)  to  be  exclusively  the  12-pounder  gun  of  the 
model  of  1857,  variously  oalled  the  'gun  howitzer,'  the  'light 
12-pounder,'  or  the  'Napoleon.' 

"3rd.  That  eaoh  field  battery  should;  if  praotioal,  be  composed 
of  six,  and  none  to  have  leas  than  four  guns,  and  in  all  oases 
the  guns  of  eaoh  battery  to  be  of  uniform  oaliber. 

"4th.  That  the  field  batteries  were  to  be  assigned  to  divisons 
and  not  to  brigades  and  in  the  proportion  of  four  to  eaoh  division, 
of  whioh  one  was  to  be  a battery  of  regulars,  the  remainder  of 
volunteers;  the  oaptain  of  the  regular  battery  to  be  the  oommander 
of  the  artillery  of  the  division.  In  the  event  of  several  divisions 
constituting  an  army  oorps,  at  least  one-half  of  the  divisional 
artillery  was  to  constitute  the  reserve  artillery  of  the  oorps. 

"5th.  That  the  artillery  reserve  of  the  whole  army  should  oonsist 
of  100  guns , and  should  oomprise,  besides  a sufficient  number  of 
light  mounted  batteries,  all  of  the  guns  of  position,  and  until 
the  oavalry  was  massed  all  the  horse  artillery. 

"6th.  That  the  amount  of  anamnition  to  aooompany  the  field  batteries 
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was  not  to  be  loss  than  400  rounds  par  gun.  A0 
"7th.  A siaga  train  of  fifty  piaoas  .... 
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HoClellan  approvad  Barry's  proposals. 

Bafora  tha  Civil  War,  although  othars  had  vanturad  assays  and 

nanuals  that  oontainad  ganaralitias  on  tha  development  of  a larga  tao- 

tioal  fiald  artillary  foroa,  apparantly  this  vas  tha  first  ooaprehen- 
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siva  Amerioan  plan  for  suoh  an  organization.  Tha  four  paaoat.a 

artillary  regiments,  aaoh  with  tan  haavy  and  two  light  battarias,  vara 
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primarily  administrativa  organisations.  In  addition,  thara  vas  no 

aohalon  batman  tha  battary  and  tha  ragiaant.  It  vas  not  a struotura 

that  vas  suitabla  for  tha  davalopaant  of  a larga  fiald  artillary  foroa. 

Barry  provided  tha  naadad  plan.  As  tha  war  progressed,  sobs  of  tha 

ohanges  that  vara  node  to  Barry's  initial  prograa  raf looted,  to  a larga 

extant,  a shifting  oonoapt  in  tha  aaployaant  of  fiald  artillery. 

As  Barry  formulated  his  plan,  ha  had  to  taokle  tha  question  of 

the  proper  organization  of  tha  artillery  above  tha  level  of  tha  battary. 

Tha  prevailing  attitude  in  tha  A nay  vas  that  the  proper  unit  of  employ- 
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want  vas  tha  battary.  This  vorksd  vail  enough  when  only  a fav 
battarias  took  tha  fiald  as  they  did  in  tha  llexioan  War,  but  it  vas 
obvious  that  a far  greater  number  would  be  employed  in  tha  ooming 
oaapaign  against  tha  South.  Tha  problem  vas  two-fold:  first,  several 

separata  battarias  oomplioated  tha  supervisory  responsibility  of  tha 
supported  unit,  and  saoond;  tha  laok  of  formal  oomaand  and  staff  posi- 
tions beyond  tha  level  of  tha  battary  limited  promotion  opportunities 
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for  artillery  offioers.  Tha  solution  approvad  by  HoClellan  called 
for  tha  Regular  Army  battary  ooaaandar  to  taka  oharge  of  those  battarias 
assigned  to  a division.  This  vas  in  addition  to  his  responsibilities 
to  his  own  battary.  Tha  affaot  was  that,  with  tha  exoeption  of  tha 
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Artillery  Reserve,  the  high* at  artillary  oonaand  remained  that  of  a 

oaptain.  Tha  problem  of  control  waa  solved,  but  artillerymen  raaantad 

what  thay  saw  aa  tha  la ok  of  an  adequate  rank  structure.  Barry  cam- 

paignad  hard  for  inoraaaad  oonaand  authority  for  hia  own  off too,  but 
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MoGlellan  limited  him  to  adainiatrativa  funotiona.  Tha  Chief  of 

Artillery* a disoontent  with  tha  rank  atruotura  of  hia  organisation  waa 

fueled  by  hia  peroeption  that  a battery  of  artillery  waa  tha  equivalent 
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of  a battalion  of  infantry*  Such  an  aaaartion  waa,  of  oourao , quite 
subjeotive  and  obvioualy  baaed  on  firepower  rather  than  manpower.  But 
Barry *a  auperiora  did  not  naoeaaarily  disagree  with  tha  oompariaon. 

After  Henry  Halleok  waa  oallad  to  the  Bar  Department  to  become  Command- 
ing General  of  the  Army,  in  an  exehange  with  HoClellan,  he  referred  to 
a battery  as  equivalent  to  a regiment.  However,  shortly  thereafter,  he 

ordered  that  artillery  be  taken  into  servioe  aa  aingle  batteries, 

48 

making  field  grade  offioers  and  staffs  unnecessary.  Aotually  Halleokh 
words  and  aotiona  were  quite  oonslstent.  Since  the  regiment  was  the 
standard  infantry  unit  oallad  to  the  oolors,  its  equivalent,  the 
battery,  would  be  the  standard  artillery  unit.  However,  the  assertion 
that  field  grade  offioers  and  staffs  were  unnecessary  would  be  rendered 
invalid  before  the  war  passed  its  seoond  year— provisional  organizations 
would  supply  the  need.  But  until  the  end  of  the  war,  and  for  many  years 
thereafter,  the  battery  would  remain  the  highest  organization  for  field 
artillery  authorised  by  law. 

Reaistanoe  within  the  Army  to  formalizing  taotioal  organiza- 
tions for  the  field  artillery  above  the  level  of  the  battery  was  a 
oomplex  phenomenon.  Certainly  there  was  some  hesitanoe  on  the  part  of 
the  Army  establishment  to  oreate  new  organizations  that  would  oome 
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between  infantry  and  oavalry  oonnandars  and  their  fire  support  assets. 
Also,  one  oannot  disoount  the  institutional  tendenoy  to  keep  everyone 
in  their  proper  plaoe--in  other  words,  to  keep  a new  power  group  from 
organizing.  The  field  artillery  oomponent  of  the  Army  had  traditionally 
been  small  and  well  submerged  within  the  peaoetime  artillery  regiments. 
The  great  buildup  of  the  maneuver  army  after  Bull  Run  swelled  the 
ranks  of  the  field  artillery  and  gave  it  a de  facto  status  which 
approached  that  of  a separate  branoh.  It  was  the  failure  of  the 
establishment  of  the  Army  to  formally  recognize  the  new  numerical 
importance  of  the  field  artillery,  by  adjustments  in  commissioned  rank, 
that  led  to  much  frustration  on  the  part  of  field  artillery  officers. 

Although  institutional  resistance  to  ohange  was  no  doubt  an 
important  factor  in  the  failure  of  the  field  artillery  to  achieve  an 
organizational  status  oommensurate  with  its  size,  it  was  not  the  sole 
oause.  The  resistance  reflected  to  some  extent  the  oonoept  held  by  the 
military  establishment  of  the  oombat  role  of  the  field  artillery.  Very 
simply,  the  oonoept  was  that  light  guns  were  best  handled  in  small 
groups,  which,  of  oourse,  did  not  prevent  the  massing  of  many  suoh  grovps 
when  conditions  required  it.  The  oonoept  of  employing  artillery  in 
small  groups  was  the  logioal  outgrowth  of  both  the  past  experience  of 
a small  army  and  the  maneuver  and  firing-site  restrictions  of  line-of- 
sight  artillery  on  many  American  battlefields.  In  other  words,  a 
tradition  of  small  unit  employment  in  situations  that  often  did  not 
permit  the  use  of  more  than  a few  direot-fire  guns,  if  any,  tended  to 
operate  against  the  movement  to  give  the  field  artillery  a formal  organ- 
ization above  the  battery.  Finally,  as  will  be  seen  later  in  this 
chapter,  the  apparent  declining  usefulness  of  field  artillery  oould  only 
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reinforoe  resistance  to  obange  la  it*  organizational  structure.  Tho 

traditional  Amerioan  oonoapt  of  employment,  combined  with  inatitutional 

rasiatanoa  to  ohange,  and  later,  a paroaivad  daolina  in  tha  usefulness 

of  fiald  guns  would  oontinua  to  submerge  tha  fiald  artillary  within  tha 

structure  of  tha  A ray  for  aany  yaara. 

In  aarly  1862,  MoClellan  bagan  hia  final  praparationa  for  tha 

Paninaula  oaapaign.  Ha  draw  about  hia  all  tha  artillary  that  ha  oould 

raaaonably  muatar.  Ha  asked  for  and  raoaivad  half  of  tha  total  artille? 
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of  tha  Ragular  Arany  equipped  as  fiald  battariaa.  Man  oould  ba  with- 
drawn froa  ooaat  dafanaa  stations  baoauaa  of  tha  relatively  low  mari- 
tiaa  throat  poaad  by  tha  Confedaraoy.  Whan  ha  aabarkad  for  tha 
Paninaula,  tweny  of  hia  forty-nina  fiald  battariaa  wara  Regulars;  tha 

raat  wara  volunteers.  Of  tha  forty-nina  battariaa,  aightaan  wara 
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organixad  into  tha  Artillary  Raaarva.  Hia  fiald  artillery  for  tha 

campaign  oontainad  a total  of  299  piaoaa.  In  addition,  hia  aiaga  train 
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oonaiatad  of  71  heavy  waapona.  It  waa  a formidable  force,  organized 
n tha  basis  of  Barry's  plan. 

Tha  oampaign  want  badly  for  MoClallan*  Aa  ha  withdraw  to  tha 
James  River,  ha  oonoantratad  hia  army  around  Malvern  Hill  to  await 
Robert  B.  Lea's  next  assault.  The  hill  offered  tha  artillery  of  tha 
Army  of  tha  Potonao  excellent  fields  of  fire  from  its  olaarad  slopes. 

In  tha  lata  afternoon  of  30  June , Colonel  Henry  J.  Hunt,  ooomander  of 
tha  Artillery  Raaarva, worked  feverishly  to  get  hia  batteries  into  posi- 
tion. With  great  effort,  five  companies  of  heavy  aiaga  guna  were  also 

pulled  up  tha  hill.  In  addition,  Paderal  divisions  with  their  own 
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artillery  began  to  file  into  positon*  Whan  tha  sun  rose  the  next  day 
it  lit  a hill  bristling  with  artillery. 
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The  niitd  guns  of  Napoleon  voro  famous  for  their  offensive 

povar;  the  massed  guna  of  the  North,  however,  made  thair  reputation  on 

the  dafanaa*  At  tha  atart  of  tha  bettle,  Confederate  battariaa  triad 

to  ailanoa  tha  Union  guna,  but  it  waa  an  unequal  oontaat  from  tha 

beginning.  Tha  Southern  Artillery  Reaerve  waa  poorly  handled;  aooaaa 

roada  into  tha  battle  area  vara  few;  and  rifled  artillery  within  tha 

Union  linaa  battered  Confederate  amoothbore  battariaa  at  rangee  beyond 
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tha  ability  of  the  latter  to  reply.  Tha  attaoking  brigades  had  to 

taka  the  full  force  of  Union  oannon  fire.  Sixty  guns  under  tha  immediate 
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oontrol  of  Colonel  Hunt  shifted  thair  fire  about  tha  field.  Host 

of  tha  Infantry  was  halted  before  it  reaohed  150-200  yards  from  tha 
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mussles  of  tha  Union  guns.  Tha  Confederate  general  D.  H.  Hill  re- 
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marked,  "It  wasn't  war— it  was  murder."  Over  five  thousand  of  Lea's 

man  died  that  day;  Hill  said  that  more  than  half  were  slaughtered  by 

artillery,  in  his  opinion,  "...  --an  unpreoendented  thing  in  war- 
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fare."  Counterbattery  firs  and  defense  against  infantry,  these  were 

the  demonstrated  strengths  of  the  artillery  at  Malvern  Hill. 

The  oonmandable  performance  of  the  Union  field  artillery  drew 

praise  from  many  offloers.  Major  General  fits John  Porter,  the  ooonander 

of  Fifth  Corps,  endorsed  Hunt's  report  of  the  aotion  at  Malvern  Hill 

and  reoommended  that  some  aotion  be  taken  to  seoure  promotion  for 

artillery  offloers  who  had  forgone  volunteer  appointments  at  higher  rank 
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in  other  branches  in  order  to  remain  with  their  arm.  Porter's 
gesture  did  not  solve  the  rank  problem  in  the  artillery,  but  it  was  an 
indioation  of  the  esteem  with  vhioh  the  artillery  was  held  by  those 
who  dealt  direotly  with  it  at  Malvern  Hill. 

The  next  Union  thrust  in  the  Bast  was  made  by  Major  General  John 
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Pop*'*  Array  of  Virginia . Pop#  bad  bo  plan  of  organisation  for  his 

artillary  oomparable  to  tha  ona  that  Barry  had  dravn  up  for  tha  Amy  of 

tha  Potomao.  His  guns  vara  still  asslgnad  in  tha  old  stylo  to  brigadas 

rathar  than  divisions,  and  ha  had  no  artillary  rasarva.  At  tha  Saoond 

Battla  of  Bull  Run,  Pops' a soattarad  guns  failsd  to  make  muoh  of  an 

impression  on  tha  Oonfadaratas.  Ivan  in  tha  oountarbattary  rola,  Popa's 
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poorly  managed  artillary  was  gsnarally  inaffaotlva. 

liaanvhila  in  tha  Array  of  tha  Potomao,  Barry  had  moved  to  a staff 

position  in  tha  War  Department,  and  Colonel  Hunt,  tha  oommander  of  tha 

rasarva,  had  boon  appointed  Chief  of  Artillery*  Hunt  was  ooonissioned 

In  tha  Artillery  in  1839.  Ha  had  served  vith  distinction  in  Jamas 

Dunoon*  a famous  battery  in  the  war  with  Ifaxioo.  Tha  prohibition  against 

artillery  staffs  was  still  in  affaot,  so  tha  nav  ohief  aooomplishad 

60 

muoh  of  tha  reorganisation  of  tha  army's  artillery  in  parson. 

Hunt's  former  ooamand,  tha  Artillery  Rasarva,  vas  reduoed  from 

eighteen  batteries  to  seven.  MoClellan  had  eight  divisions  vith  him 

vhan  ha  began  tha  Peninsula  oampalgn;  by  tha  time  ha  reaohed  tha  fields 
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around  Sharpsburg,  ha  had  eighteen.  Soma  of  tha  units  that  had 

arrived  from  Popa's  army  bad  lost  portions  of  their  artillery;  oannons 
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vara  vlthdravn  from  tha  reserve  to  meet  tha  needs  of  tha  divisions. 

•a 

With  respeot  to  tha  organisation  of  field  artillery,  tha  Army 
of  Northern  Virginia  vas  not  as  Inflexible  as  its  Northern  opponents. 

At  tha  time  of  tha  Peninsula  Campaigns,  tha  Confederate  Artillery 
Reserve  under  Brigadier  General  William  N.  Pendleton  vas  indeed  organ- 
ized into  battalions,  although  tha  artillery  vith  the  infantry  divisions 
vas  still  assigned  by  battery.  The  divisional  artillery  vas  oonmitted 
pieoemeal  at  Malvern  Hill,  and  it  proved  itself  to  be  relatively 
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inef  f active . Before  Lee  lnveded  Maryland,  he  be  gen  e re  or  gent  set  ion  of 

hie  artillery.  One  battalion  wee  eaeigned  to  eeoh  divieion;  one  reeerve 

battalion  vaa  held  at  oorpa , and  the  remainder  of  the  artillery  vaa 

retained  in  the  general  aray  reserve.  The  reform  vaa  not  rigidly 
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implemented,  but  it  vent  veil  beyond  the  former  scheme  in  the  central- 
isation of  oontrol  of  the  batteriea.  Staff  offioere  vara  available  for 

the  Confederate  reorganisation.  They  had  been  authorised  by  an  eneot- 
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ment  of  the  Confederate  Congress  as  early  as  Jhnuary  1862. 

When  the  tvo  armies  olashed  at  Antietam,  the  fight  vaa  a 

4 

oonfuaed  affair:  both  aidea  reaorted  to  desperate , pieoemeal  attaoks. 

The  perforaanoe  of  the  Union  artillery  vaa  uneven.  Many  batteries 

vere  veil  handled,  but  others  failed  to  oontribute  muoh.  As  a general 

statement,  there  vaa  a laok  of  oloae  support  for  the  infantry,  the  kind 

of  support  that  vould  have  permitted  concentration  of  veil  direoted  fire 

65 

to  assist  Union  assaults.  On  the  other  hand,  in  the  defense,  the 
ovvrvhelming  fire  of  federal  batteriea  on  Confederate  oounterattaoks 
may  have  saved  MoClellan's  hard  pressed  right.  In  Hunt's  reduoed 
Artillery  Reserve,  five  of  the  seven  batteries  oontained  20-pounder 
Parrott  guns.  Too  heavy  to  be  considered  light  ertillery,  they  vere 
treated  as  guns  of  position  end  vere  sited  on  the  heights  east  of 
Antietam  Creek.  Their  prinolpal  oooupation  during  the  battle  vas 
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oounterbattery  fire,  e duty  that  they  discharged  vith  some  suooess. 

Although  it  ves  not  a pioture  book  defense  like  Malvern  Hill,  Union 

batteriea  again  demonstrated  their  effioienoy  against  attaoking  infantry 

and  enemy  artillery;  but  their  absence  in  oloae  support  of  the  II  Corps, 

in  its  near  penetration  of  the  Confederate  oenter,  may  have  ooat  the 
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North  an  overvhelming  viotory. 
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Hunt  bad  hit  problems  after  Antiatam.  Thara  was  some  sentiment 

among  aanior  commanders  to  abolish  tha  Artillary  Raaarva.  Sons  offioara 

fait  that  it  bad  failad  to  provida  axaotly  tba  kind  of  offonaivo  power 

that  warrantad  itworeation  and  main  tana  no  a.  They  prafarrod  to  bava 

tba  oannona  diatributad  to  tba  divisions*  Whether  or  not  tbo  raaarva 

at  Antietam  oould  bava  livad  up  to  their  expectations  is  questionable. 

Tbo  faot  ia  that  moat  of  tba  mobila  field  artillery  had  already  bean 

distributed  to  tha  di via ions  leaving  tba  raaarva  oomponed  principally 
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of  heavy  20-poundera.  One  of  the  arguments  advanced  by  the  detractors 

of  tha  reserve  wai  that  if  maaaad  artillery  ware  needed  it  oould  be 

drawn  from  tho  divisions.  Tha  new  ooouander  of  tba  Army,  Major  General 

Ambrose  Burns Ida,  pondarad  tba  dabett  and  aarioualy  oonaidered  doing 
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away  with  tha  Artillary  Raaarva. 

The  debate  over  the  future  of  the  reserve  reflected,  to  aoma 
extant,  a growing  awareness  of  tba  limitations  of  field  artillery  in 
the  offense.  It  ia  a truism  that  tba  initiative  in  tbs  saleotion  of 
tho  point  of  assault  generally  rests  with  tbs  atteoker.  The  employment 
of  tha  reserve  in  the  Napoleonic  oonoept  was  a means  to  exploit  that 
initiative.  Given  tha  firing  site  limitations  of  direot-fira  artillery, 
logio  would  indioate  that  in  many  dafansive  situations  tha  moat  effi- 
cient employment  of  an  army's  field  guns  would  bo  forward  on  tha  line, 
ready  to  meat  tha  enemy  attack.  Since  tha  ohoioa  of  tha  point  of  the 
assault  rested  with  tha  atteoker,  logio  would  further  indioate  that  tha 
guns  should  be  rather  evenly  distributed  aoross  an  army's  front.  Tha 
relative  failure  of  federal  field  artillery  in  offensive  support  invited 
the  oonolusion  that  tha  reserve  should  be  broken-up,  and  the  guns  distri- 
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la  Deoeabor  1862 , at  Frederioksburg,  hovever,  the  ha tarda  of  a 

rivar  orottiag  o pa ration  ia  the  face  of  the  enemy  ooavlaoad  Buraalda 

that  ha  atlll  naadad  tha  protaotion  of  tha  massed  firaa  that  a proparly 

handled  raaarva  night  provlda.  Of  the  ■fetty-aeven  flald  battariaa  that 
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vere  with  tha  army,  nioa  vara  than  hald  in  tha  Artillary  Raaarva. 

Buraalda  augnantad  thia  a nail  foroa  by  raquiring  dlviaion  oomaandars  to 

yiald  anothar  twanty-ona  battariaa  to  Hunt* a tanporary  oontrol.  Tha 

Chiaf  of  Artillary  dividad  tha  azpandad  raaarva  into  four  "divisions" 

and  poatad  than  to  tha  high  ground  north  of  tha  Rappahonnook.  Tha 

battariaa  plaoad  a graat  vaight  of  iron  on  Fradariokaburg  and  othar 

oroaaing  sites,  but  they  vara  largaly  inaffaotiva  against  tha  aoattaring 

of  akiraiahars  that  harraaaad  tha  bridga  laying  oparation.  Against 

tha  Confadaratas  in  fradariokaburg , oannona  vara  particularly  inaffaotiva; 

and  although  tha  guns  turnad  nuoh  of  tha  tovn  to  rubbla , thay  could  not 

put  an  and  to  tha  sniping.  Finally,  boatloads  of  Union  infantry  had 
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to  ba  landed  to  drlva  tha  rlflamsn  away  from  tha  rivar  adga. 

Union  divisions,  roamed  vlth  thair  own  artillery,  soon  orosssd 
tha  rivar.  But  thair  guns  did  little  to  alleviate  the  embarrassment 
that  thay  suffered  from  Lae's  army  tha  next  day.  An  ettaok  through 
voodad  oountry  against  tha  Confederate  right  aohieved  a limited  but 
short-lived  suooass.  Tha  sain  assault  then  shifted  to  tha  Southern 
left.  There,  before  Marys's  Haights,  tha  pioture  book  battle  of  Malvern 
Hill  vas  replayed  with  reversed  roles.  Federal  infantry  had  to  oross 
open  fields  to  raaoh  tha  Confederate  line.  Behind  tha  Southern  rifle- 
men, vho  vers  pro tooted  in  a sunken  road,  three  battalions  of  artillery 
lay  in  silent  vait.  On  the  Federal  side,  the  divisional  batteries  of 
the  assault  foroe  vara  poorly  handled;  they  vara  oommitted  in  pieoemeal 
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fashion,  and  sons  ntvar  left  the  streets  of  FrederiokabuxK.  Tha  guns  of 

tha  Union  Artillery  Reserve  contributed  their  long-range  support;  but 

tha  Confederates,  remembering  tha  affaotiva  oountarbattary  fire  of 
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Antiatan,  had  dug  protaotion  pits  for  thair  field  piaoaa.  Six 

thousand  Union  aoldiars  diad  in  tha  hail  of  rifla  and  oannon  fira  from 
Uarya's  Haights,  bafora  tha  rapaatad  attaoks  oame  to  a halt.  Again 
artillary  had  demonstrated  its  utility  in  tha  dafansa  and  its  oonsid- 
arably  lover  affioianoy  in  tha  assault. 

It  would  ba  a mis taka,  however,  to  think  that  the  idee  of 
offensive  notion-- tha  heritage  fron  Hapoleon  and  tha  Anerioan  tradition 
sat  by  tha  batteries  of  Captains  Janas  Dunoon  and  Saouel  Ringold  at  Palo 
Alto  in  tha  llexioan  War- -died  oompletely.  From  tha  beginning  until 
the  and  of  tha  Civil  War,  there  vara  isolated  inatanoea  of  tha  aggres- 
sive forward  employment  of  artillery.  Perhaps  tha  bast  known  example 
la  Uajor  John  Pelham's  performance  in  support  of  Jaokson  on  the  right  of 
the  Confederate  line  at  Frederioksburg.  James  B.  B,  Stuart  had  ordered 

hia  young  horse  artilleryman  to  an  exposed  forward  position  on  the  flank 
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of  a Federal  division  moving  to  assault  Jaokson' a line.  With  two  gun% 
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at  a distanoe  that  may  have  been  as  oloae  as  four  hundred  yards, 

Pelham  brought  tha  division  to  a halt.  Four  Union  batteries  put  him 
under  fire.  Thair  bombardment  soon  took  its  toll;  his  rifled  pieoe  was 
put  out  of  aotion,  end  several  of  his  man  beoams  casualties.  With  a 
18-pounder  he  continued  to  harass  the  stalled  division  while  intermit- 
tingly  exohanging  fire  with  tha  Federal  guns.  When  oountarbattary  fire 
found  his  range,  ha  would  shift  to  a new  looation.  On  Stuart's  third 
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reoomnendation  to  withdraw,  ha  finally  abandoned  the  unequal  oontest. 
Pelham's  performance  was  a dramatic  demonstration  of  what  oould  still  be 


don*  with  suffioient  courage  and  luok;  but  it  was  a throwback  to  an  era 
of  ahorter  engagement  rangea;  and  it  waa  not  to  be  repeated  often  in  the 
age  of  rifling. 

The  end  of  the  Federal  aaaault  at  Fredericks burg  brought  a lull 

of  several  months  to  the  fighting  in  Virginia.  Lee  began  to  oomplet* 

the  reorganization  of  his  artillery.  He  withdrew  artillery  battalions 

from  divisions  and  oonoentrated  them  at  oorpa.  At  the  same  time,  the 

army  reserve  was  reduoed  to  six  batteries.  Also,  he  assigned  a seoond 

field  grade  officer  to  each  battalion.  These  changes  inoreased  the 
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oentralized  control  of  his  guns  and  improved  artillery  effioienoy. 

Lee  also  used  the  lull  to  prepare  a twenty-five  mile  line  of 

fortifioations  south  of  the  Rappahannook.  It  was  the  moat  extensive 

system  of  prepared  positions  yet  seen  on  the  field.  The  reoent  lesson 

of  the  destructive  power  of  Longa treet's  protected  infantry  and  artil- 
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lery  was  a strong  one.  At  the  same  time,  an  ominous  shortage  of 

horses  and  fodder  haunted  of  Lee.  He  mentioned  it  as  one  of  the  chief 

reasons  that  he  oould  not  take  the  offensive  in  the  months  that 

followed  Frederioksburg.  More  important  than  the  hunger  of  his  animals 

was  the  growing  malnutrition  of  his  soldiers.  The  country  around  the 

army  yielded  little,  but  there  was  food  in  the  lower  South;  the 
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problem  was  one  of  transportation.  The  lethality  of  the  rifle,  the 
appearano*  of  the  tree, oh,  the  shortage  of  horses,  and  the  diffioulty 
of  aupply  were  ominous  early  signs  of  a drift  toward  position  warfare. 

The  Army  of  Northern  Virginia  had  one  good  offensive  viotory 
left  in  it.  In  early  May  of  1863,  the  team  of  Lee  and  Jaoteon  crushed 
Najor  General  Joseph  Hooter’s  thrust  into  the  woods  of  oentral  Virginia. 
The  oountry  around  Chanoellors villa  was  olose,  with  the  exception  of  a 
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a few  scattered  olearings,  and  the  maneuver  of  artillery  was  difficult. 
As  the  Federals  struggled  desperately  to  keep  their  line  of  retreat  open 
both  sides  three  the  artillery  that  oould  be  gathered  into  the  small 
oleared  areas  around  Fairview  and  the  orossroada  at  Chanoellorsville. 
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The  Confederates  pushed  twenty-five  oannons  into  the  field  at  Fairviee. 

Union  artillery  responded,  but  the  gunners  missed  the  guiding  hand  of 

Hunt  eho  had  been  sent  by  Hooker  on  a relatively  insignifioant  mission 
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to  another  part  of  the  battlefield.  It  was  a shabby  artillery  battle, 

fought  at  olose  quarters.  The  battle  demonstrated  the  difficulty  of 

using  direot-fire  artillery  in  eooded  terrain. 

The  teohnologioal  limitations  of  direot  fire  were  a fact  with 

which  one  had  to  live.  In  oontrast,  however,  systems  of  oontrol  oould 

be  ohanged.  Hooker  overreaoted  to  the  pieoemeal  performance  of  his 

artillery  at  Chanoellorsville.  Afterward,  he  wanted  to  leave  one  batteiy 
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with  eaoh  division,  oonoentrating  the  rest  in  a huge  reserve.  Hunt's 

view  was  more  balanoed;  he  oonvinoed  his  chief  that  what  was  needed  was 

the  organization  of  artillery  brigades  at  oorps.  At  the  same  time  he 

campaigned  for  a staff  for  eaoh  brigade.  The  divisions  lost  their 

artillery  to  the  new  brigades  which  varied  in  strength  from  four  to 

eight  batteries  depending  on  the  size  of  the  oorps.  Of  oouse,  Hunt 

retained  his  reserve  whioh  continued  to  consist  of  about  one-third  of 

the  artillery  of  the  army.  The  new  brigades  were  improvised  formations: 

the  battery  remained  the  highest  legal  organization  for  the  field 
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artillery. 

The  problem  of  rank  in  the  field  artillery  oontinued  to  frustrate 

Hunt.  After  Chanoellorsville,  he  complained: 

In  this  oampaign,  for  comnand  of  67  batteries  (372  guns),  with 
over  8,000  sen  and  7,000  horses,  and  all  the  material,  and  large 
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ammunition  trains,  I had  1 general  officer  commanding  the 
reserve  and  but  4 field  off ioers  . ...  In  the  seven  002  ps 
the  artillery  of  tvo  were  eomnanded  by  oolonels,  of  one  by  e 
major,  of  three  by  oaptains,  and  one  by  a lieutenant,  . . . 

The  most  of  these  oommands  in  any  other  army  would  have  been 
considered  proper  ones  for  a general  officer. 83 

Hunt's  pleas  brought  no  substantial  ohange  to  the  rank  struoture,  and 

good  artillerymen  oontinued  to  quit  their  branoh  to  take  volunteer 
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commissions  with  the  infantry.  The  oommanders  of  the  new  brigades 

tended  to  remain  offioers  of  Junior  rank;  and  the  staffs  that  Hunt 

sought  appeared  only  in  skeleton  form.  By  calling  his  organizations 

"brigades"  Hunt  was  no  doubt  oontinuing  his  oampaign  for  higher  rank 
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for  his  artillerymen.  His  repeated  oalla  for  promotions,  although 

they  may  have  been  Justified,  no  doubt  contributed  in  some  degree  to 

the  reslstanoe  that  the  artillery  smt  within  the  military  establishment. 

With  respeot  to  the  Artillery  Reserve,  Hunt  blunted  Hooker's 

overreaotive  Impulse  to  inoreaae  it;  but  he  was  not  willing  to  see  it 

diminished.  In  contrast,  Lee  broke -up  what  remained  of  his  reserve  in 
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Kay  of  1863.  Confederate  action  anticipated  later  European  artillery 

organization.  The  Prussians  abandoned  the  oonoept  of  a reserve  before 
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their  war  with  Franoe;  and  other  nations  mads  similar  ohanges.  It 

was  a growing  rcoognition  that  a reserve  was  no  longer  neoessary,  partio- 
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ularly  if  there  was  a danger  that  guns  would  remain  idle  in  the  rear. 

The  last  great  battle  of  maneuver  in  the  Eastern  theater  was 
fought  at  Gettysburg.  The  rolling,  open  terrain  invited  the  use  of 
artillery  by  both  sides.  It  was  a momentous  oannon  duel  that  opened 
Lee's  final  asaault  on  the  3d  of  July,  1863.  The  oorps  artillery  of 
both  Longstreet  and  A.  P.  Hill  had  been  lined  up  almost  hub  to  hub  to 
bombard  the  Federal  guns  on  Cemetery  Ridge.  The  disposition  of  the 
Confederate  artillery  suffered  from  one  serious  misjudgement.  Its  fire 
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was  generally  perpendicular  to  the  line  of  Union  guns,  whioh  meant  that 

it  had  to  have  pinpoint  aoouraoy  in  range.  Many  of  the  shells  fell  long 

and  were  wasted.  Union  batteries  replied  until  ammunition  stocks 

dwindled.  Hunt  oould  not  find  the  Union  commander,  Major  General  George 

Ueade,  so  he  took  it  upon  himself  to  give  the  order  to  oease  fire  and 

pull  book  from  exposed  positions.  The  Confederates  mistekingly  assumed 

that  their  oounterbattery  fire  had  done  its  work,  and  Major  General 

George  Piokatt  launched  his  attaek.  Nearly  fifteen  thousand  men  lined 

up  for  the  mile  long  march  to-be  Union  lines.  Federal  artillery, 

previously  withdrawn,  was  hurried  baok  into  position.  The  attaeking 

lines  were  hit  at  long  range  by  shot  and  shell  and  then  smashed  again 

and  again  at  olose  range  by  oanister.  At  300  yards  the  Union  infantry, 

orouohed  behind  whatever  proteotion  was  available,  fired  its  first 

volleys.  Under  the  oombined  weight  of  small  arms  and  oannon  fire  the 

attaok  was  decimated.  Some  of  the  Confederate  artillery  had  limbered 

up  and  moved  forward  behind  the  infantry,  but  ammunition  was  too  low  and 
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the  guns  were  too  few  to  affeot  the  battle. 

The  end  of  operations  in  1863  marked  a turning  point  in  the 

style  of  war  in  the  Bast.  Soldiers  had  long  sought  any  available  cover 

from  the  deadly  fire  of  rifles.  At  Frederioksburg  and  again  at 

Chanoellorsville , Lee's  army  had  used  planned  field  fortifications,  whi<h 

was  a step  beyond  the  efforts  of  individual  soldiers  at  self-proteotion. 

However,  it  was  not  until  after  the  Battle  of  Mine  Run,  in  late  November 

1863,  that  the  deolinlng  strength  of  the  Army  of  Northern  Virginia 

foroed  it  increasingly  on  the  defensive,  and  field  fortifioations  beoame 
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a routine. 

The  inability  of  either  side  to  aohieve  a tactioal  deoision 
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rested  on  several  faotors.  The  mobilization  of  largo  democratic  pop- 
ulations, the  vast  theaters,  and  the  state  of  technology  all  oombined 
to  draw  out  the  struggle.  Of  these  three,  the  state  of  technology,  and 
partioularly  weapons  teohnology,  probably  did  the  most  to  lengthen  the 
war.  The  rifle  with  its  fearful  lethality  against  exposed  infantry 
blunted  the  deoisiveness  of  the  attaok*  It  drove  the  infantry  to  oover, 
whioh  strengthened  the  defense.  Against  oovered  infantry,  direct-fire 
field  artillery  had  little  effeot.  Effectively  deprived  of  its  fire 
support,  the  attaok  suffered  further  degradation.  An  exhausted  South 
was  foroed  to  give  up  the  attaok  as  a means  to  successfully  terminate 
the  war.  The  initiative  lay  with  the  North,  and  by  a steady  attritious 
grind  She  eventually  brought  the  oonfliot  to  an  end. 

At  the  beginning  of  1864,  however,  the  road  ahead  was  still  a 

long  one.  Lieutenant  General  Ulysses  S.  Grant  assumed  responsibility 

for  the  direotion  of  the  Union  armies  in  tlaroh.  His  plan  was  simple — to 

continue  pressure  upon  the  South  regardless  of  the  oonsequenoes . He 

chose  to  looate  himself  with  Ueade's  Army  of  the  Potomao.  That  army 

had  recently  been  reorganized  into,  three  large  corps,  the  II,  V,  and 

VI,  and  it  would  soon  be  Joined  by  the  IX.  The  artillery  had  been 

reorganized  at  the  same  time.  Corps  brigades  were  inoreased  to  eight 

or  nine  batteries.  The  reserve  oonaisted  of  two  field  artillery  brigada 

of  twelve  batteries  eaoh,  one  heavy  artillery  brigade,  whioh  was  largely 

employed  as  a guard  and  oonstruotion  unit,  and  two  brigades  of  horse 

artillery,  whioh  were  on  duty  with  Major  General  Phil  Sheridan's 
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oavalry  oorps.  Hunt  still  had  not  reoeived  authorization  for  the 

staff  organization  that  he  sought  for  the  artillery,  and  as  he  had  done 
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several  times  in  the  past,  he  repeated  the  request — again  in  vain.  Its 
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reorganization  oomplete , the  Army  of  the  Potomao  moved  into  the 

Wilderness.  Just  as  at  Chanoellorsville , the  field  artillery  vaa 

hard  pressed  to  find  useful  employment  in  the  vooded  thickets. 

On  9 Hay,  eight  24-pound  brass  Coehorn  mortars  were  assigned 

for  the  first  time  to  a battery  of  Hunt's  artillery.  The  short  mortars 

were  fixed  at  an  angle  of  45  degrees  vhioh  permitted  them  to  hurl  a 

shell  in  a high  arch  to  a distanoe  of  1,200  yards  at  full  charge.  They 
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weighed  just  164  pounds,  light  enough  to  be  oarried  by  2 men.  The 
mortars  provided  the  artillery  with  the  oapebility  of  delivering  fire 
that  was  not  restrioted  by  the  olose  vegetation,  although  observation 
of  the  target  was  still  a problem.  And  more  important,  an  oooasional 
well  plaoed  round  oould  be  delivered  into  an  enemy  trenoh — it  was  a 
feat  that  the  guns  and  howitzers  of  the  field  artillery  oould  not  du- 
plicate. Union  gunners  used  the  mortars  with  some  suooess  at  Cold 
Harbor.  They  prompted  the  Confederates  to  attempt  high-angle  fire  of 

their  own  by  raising  the  barrel  of  one  of  their  field  pieoes.  The 
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Union  mortars  returned  fire  and  the  Confederate  gun  went  silent. 

Suff ioiently  Impressed  with  mortars , tie  Confederate  artilleryman 

Colonel  S.  P.  Alexander  submitted  a request  to  the  Ordnanoe  Bureau  in 
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Riohmond  for  a supply. 

While  the  Coehorns  were  proving  their  value,  the  regular 
batteries  were  ologging  the  roads  and  finding  only  oooasional  employ- 
ment. Finally,  Grant  ordered  that  the  Artillery  Reserve  be  returned 
to  Washington.  Hunt,  ever  oareful  to  proteot  his  artillery  organi- 
zation, reoonnended  to  Grant  that  batteries  throughout  the  army  be  re- 
duoed  from  six  to  four  guns  and  that  the  exoess  weapons  be  sent  to 
Washington.  Grant  aooepted  the  reooanendation,  however  Hunt  lost  his 


-t  i 


37 


Artillery  Reserve  as  tha  reduced  batteries  vere  distributed  to  the 
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oorps.  Grant  had  the  following  to  say  about  his  deoision  to  reduoe 
the  artillery: 

The  Wilderness  and  Spottsylvania  battles  oonvinoed  me  that 
ve  had  sore  artillery  than  oould  ever  be  brought  into  aotion  at 
any  one  time  ....  Artillery  is  very  useful  when  it  oan  be 
brought  into  aotion.  but  it  is  a very  burdensome  luxury  where  it 
oannot  be  used.  . * . , therefore,  I sent  beok  to  the  defenoes 
of  Washington  over  one  hundred  pieoea  . . . this  still  left  us 
more  artillery  than  oould  be  advantageously  used.  . . . , before 
reaohing  the  James  River  I again  reduoed  the  artillery  . . . 

Hunt  was  sensitive  about  previous  oritioism  of  the  reserve. 

After  the  order  to  disband  it,  he  offered  the  following  defense  of  the 
defunot  organization  in  one  of  his  periodio  reports  to  army  head- 
quarters : 

...  it  had  done  its  full  share  of  fighting  . • . , while  it  has 
rendered  other  and  fully  as  important  servioes.  . . • , its  ammu- 
nition trains  supplied  the  batteries  of  the  divisions,  . . . When- 
ever, . . . , the  ordinary  amount  of  artillery  attaohed  to  troops 
proved  insufficient,  it  has  supplied  the  defioienoy.  Its  batteries 
in  all  our  great  battles  have  always  gone  into  aotion  at  oritioal 
moments,  . . . Batteries  in  the  oorps  losing  their  9ffioienoy  . . . , 
have  been  at  onoe  replaced  from  the  Reserve,  . . 

This  veatage  of  the  Napoleonic  heritage  died  hard.  However,  from  Hunt's 

summery  of  ths  servioe  of  the  reserve,  it  is  olear  that  its  funotion 

had  beoome  one  of  resupply  and  reinforoement.  Others  had  questioned 

the  utility  of  the  organization:  Grant  put  an  end  to  the  debate. 

As  Grant  drove  south  into  the  Wilderness,  both  sides  entrenohed 
routinely.  After  the  disastrous  attaok  at  Cold  Harbor,  Union  troops 
threw  up  fortifioationa  that  in  some  plaoes  were  within  fifty  yards  of 
the  Confederate  line.  Bloodied  tremendously  in  their  stand-up  attaoks, 
they  even  began  to  out  zig-zag  approaoh  trenches  to  avoid  further 
punishment  from  Confederate  rifles.  Artillery  was  present  on  both 
sides  at  Cold  Harbor,  but  as  Lse  remarksd  to  a visiting  cabinet  member 
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distraoted  by  snail  arms  fire,  "It  la  that  that  kills  man." 

Whan  UoClellan  first  threatenad  Richmond  from  the  Peninsula  in 
1862,  Confederate  engineers  began  the  construction  of  fortifloations  to 
proteot  both  the  capital  and  the  Petersburg  rail  oenter  to  the  south. 

Two  years  later,  Orant,  continuing  his  leftward  shift,  again  plaoed 
the  Army  of  the  Potomao  on  the  Peninsula*  At  the  same  time,  the  XVIII 
Corps  from  Uajor  General  Benjamin  Butler's  habitually  inaotive  Army 
of  the  James  moved  vest  ^o  threaten  Petersburg.  The  Army  of  Northern 
Viriginia  responded  by  oooupying  the  Riohmond -Petersburg  defenses,  and 
the  long  siege  began. 

\^In  April,  before  the  Union  Army  began  its  move  south,  lleado 

had  forseen  the  ooming  siege,  and  he  arranged  for  a train  of  heavy 

artillery  to  be  assembled  at  Washington,  In  Uay,  the  train  was  shifted 

to  Butler's  army,  and  when  the  siege  of  Petersburg  began  the  next  month, 

the  gun*  of  the  First  Regiment  of  Conneotiout  Heavy  Artillery  were  ready. 

Initially  the  train  oonsisted  of  forty  rifled  siege  guns  (4.5-inoh  and 

30-pounder  Parrotts),  ten  10-inoh  mortars,  twenty  8-inoh  mortars, 

twenty  Coehorn  mortars,  and  a reserve  of  six  100-pounder  Parrotts.  This 
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initial  foroe  was  supplemented  as  the  battle  for  Petersburg  continued. 

The  Confederates  strengthened  their  defenses  into  formidable 

sys^-s.  The  was  indented  to  afford  positions  the  mutual  defense 

of  flanking  fires;  artillery  was  plaoed  in  strong  redouts;  and  abatis 
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and  other  obstructions  covered  the  front  of  the  earthworks.  On  9 

July,  the  oomatu  , officially  informed  the  Army  of  the  Potomao  that  opera* 
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tions  against  Petersburg  would  be  regular  approaohes — siege  warfare. 

A regiment  of  Pennsylvania  miners  began  to  tunnel  under  the  Southern 
defenses.  To  support  the  attaok  that  was  to  follow  the  explosion  of 
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the  mine,  Hunt  began  to  •••••bio  hi*  ai«go  artillery.  Counterbattery 

fir*  m the  artillery's  first  priority;  but  direot-fire  weapons  oould 

do  little  damage  to  the  Confederate  guns  posted  as  they  vara  behind 

ramparts  of  logs  and  earth.  Mortars  from  tha  siege  train  vara  brought 

forward  to  land  their  vartioal  fire  to  tha  attaapt  to  suppress  tha 
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Confederate  batteries.  A total  of  110  guns  and  54  mortars  supported 
the  Federal  attaok.  But  the  aasault  failed,  principally  baoause  of 
oonfusion  and  poor  leadership  in  tha  attaoking  oolumna.  However, 
although  it  fired  aore  than  thirteen  thousand  rounds, the  artillery 
oould  not  ailenoe  the  entrenohed  Confederate  guns  or  prevent  a counter- 
attack. It  vas  yet  another  example  of  the  growing  ineffectiveness  of 

105 

Civil  War  artillery  in  support  of  the  offensive.  The  aine  assault 
vas  Grant's  last  major  frontal  attaok  until  the  oloaing  days  of  the 
war. 

At  the  beginning  of  the  Civil  War,  the  field  artillery  of  the 
United  States  Army  was  a handful  of  batteries  buried  deeply  within 
artillery  regiments,  numerioally  dominated  by  heavy  guns.  In  spite  of 
its  small  proportional  representation,  the  field  artillery  enjoyed  the 
fame  won  by  its  gunners  over  a daoade  before  in  the  war  with  Uexioo. 

And  beyond  the  immediate  glory,  there  shone  the  Kapolaonio  example  of 
what  field  artillery  oould  do  when  pitted  on  masse  against  a waiting 
enemy.  The  Aaarioan  Civil  War  brought  the  mass  demanded  by  the 
Napoleonic  model,  but  the  adoption  of  the  rifle  by  the  infantry  ohanged 
the  equation.  No  longer  could  artillery  be  thrust  forward  in  the  attaok 
And  the  infantry  attaok  itself  vas  degraded  as  defending  rifles  devas- 
tated advanoing  soldiers.  To  save  themselves,  men  sought  what  protec- 
tion they  oould  find.  This  further  reduoed  the  effeot  of  artillery, 
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whioh  was  unable  to  engage  hiddan  targets  with  much  efficiency.  If 
tha  anaoy  darad  to  assault,  flald  guns  oould  still  out  down  nan  de- 
privsd  of  oovsr.  But  In  support  of  tha  off ansa,  artillary  had  lost 
nuoh  of  its  sting.  It  farad  battar  whan  pitted  against  its  own  kind 
in  tha  oountsrbattsry  rola.  Tha  affaot  of  tha  nsw  battlsfisld  aqua-  •• 
tion  was  to  blunt  tha  daoisivanass  of  war.  Thar a wars  othar  faotors 
of  course,  largo  manpower  rasouroaa  and  vast  theaters,  to  namo  two; 
but  naar  tha  heart  of  tha  nattar  rastad  tha  relationship  between  tha 
rifla,  tha  trenoh,  and  tha  field  artillery. 

Tha  fane  of  tha  Anerioan  field  artillery  did  not  improve  as  a 
result  of  the  new  relationship.  General  Hunt's  attempts  to  give  the 
arm  a more  powerful  organization  mat  with  continual  resistance.  Part  of 
the  diffioulty  was,  no  doubt.  Institutional  rigidity.  But  than  one  must 
ask  if  the  contribution  of  field  artillery  in  battle  olearly  warranted 
inoreased  recognition.  Of  ooursa,  there  was  also  rigidity  on  the 
other  side,  Hunt's  insistence  on  the  maintenance  of  an  artillery 
reserve  was  a throwback  to  the  Napoleonic  model.  In  essence,  what 
emerges  is  a dash  of  old  oonoepts  and  new  realities  with  no  dear 
solution. 


CHAPTER  II 


ANALYSIS  Of  THE  PROBLEM 

The  •■sent it 1 problem  for  those  who  must  fight  were  is  to  kill 
without  being  killed.  It  is  not  only  e matter  of  personal  survival —it 
is  a matter  of  suooess— for  the  one  vho  remains  standing  in  the  end  is 
the  viator.  This  truism  is  at  the  heart  of  the  aotlons  of  the  private 
vho  must  fight,  the  general  vho  must  direot,  and  the  planner  vho  must 
prepare*  Of  oourse , the  private  understandably  fixes  his  orientation 
upon  survival.  The  generel  and  the  planner  likewise  are  oonoerned 
about  preserving  the  private;  for  if  he  is  gone  their  side  will  not 
stand  in  the  end. 

Artillery  is  important  in  var  because  it  is  a mans  to  kill 
without  being  killed,  firepower  is  a substitution  for  manpower.  Of 
oourse,  the  rifle  is  also  a firepower  devioe,  but  it  is  a tool  of  the 
individual  soldier.  He  uses  it  when  he  oloses  with  the  enemy.  Artil- 
lery and  other  support  weapons  are  of  a different  nature.  When  effect- 
ively used,  the  damage  done  by  support  weapons  reduoes  the  risk  to  the 
soldier  who  must  ultimately  put  an  end  to  the  enemy's  resistanoe.  Of 
oourse,  if  the  other  eide  is  equally  effeotive  in  its  use  of  support 
weapons,  the  advantage  tends  to  be  oanoelled.  However,  the  hope  is 
ever  present  that  through  quality,  quantity,  or  brillianoe  of  applioa- 
tion  the  effectiveness  of  our  support  weapons  will  surpass  that  of  the 
enemy. 

The  role  of  support  weapons  in  the  American  Army  was  essentially 
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the  seise  la  1865  as  it  is  today.  War  has  changed  somewhat  since  then. 
There  are  many  support  systems  today;  direct-fire  artillery  was  the 
only  major  system  available  then.  And  reliance  on  fire  support  is 
greater  now;  relianoe  on  the  infantryman  was  greater  then.  But,  in 
essence,  the  artillery  of  a hundred  years  ago  performed  the  same  func- 
tion that  multiple  systems  of  fire  support  do  today--to  husband  life  by 
taking  that  of  the  enemy  by  fire. 

What  then  was  the  reaotion  when  the  rifle  significantly  reduced 
the  effectiveness  of  field  artillery?  One  might  expeot  a rush  to  re- 
store the  potency  of  fire  support.  But  the  rush  failed  to  ooour. 

The  failure  was  a ourious  one.  Soldiers  recognized  that  the 

effeot  of  direct-fire  artillery  was  degraded  by  the  trenoh.  Proof  of 

the  recognition  was  the  resort  to  the  anoient  mortar.  But  as  the 

historian  Douglas  Southall  Freeman  remarked  about  the  campaign  at 

Petersburg,  "It  was  seldom  that  the  artillerists  of  either  army  got 

the  exact  range  of  the  trenohes,  but  they  fired  steadily,  sometimes 
1 

furiously,  , . ."  An  occasional  mortar  round  might  hit  a trench,  but 
it  was  no  restoration  of  the  offensive  authority  of  the  artillery. 

The  difficulty  posed  by  the  trenoh  was  recognized;  however  there  was  no 
immediate  and  positive  searoh  for  its  solution. 

As  of  1865,  the  trenoh  was  a problem  for  whioh  there  was  no 
apparent  solution.  The  Army  of  the  Potomac  aooepted  the  limitations 
imposed  by  the  trenoh  and  "muddled  through."  At  Petersburg,  Grant 
finally  gave  up  his  efforts  at  mass  fire  and  frontal  assaults  and 
resorted  instead  to  slow  attrition.  It  was  simply  a manifestation  of 
man's  oapaoity  to  adjust  to  his  environment  when  he  intuitively  senses 
that  he  is  powerless  to  change  it. 
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In  forty  years,  a major  ohange  in  artillary  fira  support  would 
provide  an  answer  to  tha  tranoh.  However,  the  role  of  artillery  in  the 
eventual  answer  was  not  foreseen  in  1865.  Two  faotors  operated:  first, 

there  was  no  apparent  solution  for  the  trenoht  second,  the  artillery  was 
not  oondemned  for  its  failure  to  resolve  the  difficulty.  The  two  fao- 
tors were  interrelated.  The  first  step  in  recognizing  the  potential 
of  the  artillery  was  the  realization  that  with  some  modification  it 
oould  do  the  Job  better;  in  other  words,  a condemnation  of  inadequacy. 
But  the  artillery  was  not  condemned  for  its  failure  to  solve  the  problem 
of  the  trenoh.  Quite  simply,  the  artillery  was  not  oondemned  for  fail- 
ing to  aooomplish  something  that  was  never  oonoeived  to  be  within  its 
oapability  in  the  first  plaoe.  Rather  than  become  an  objeot  of  oriti- 
oism  for  its  failure  to  handle  the  trenoh,  the  artillery  simply  tended 
to  fade  from  attention.  It  was  this  laok  of  publicity  that  prompted 
a French  student  of  artillery  at  the  end  of  the  war  to  complain  that, 
"The  Americans  have  made  oampaigns,  delivered  battles  both  numerous 

and  bloody,  and  yet  none  of  their  bulletins  mention  that  the  artillery 
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has  played  an  important  role,  ..."  Teohnologioal  advanoe  would 
eventually  demonstrate  that  artillery  oould  provide  a solution;  but  the 
state  of  the  art  was  not  that  far  advanoed  at  the  end  of  the  Civil  War. 

The  end  of  the  war  itself  was  a faotor  in  the  failure  of  the 
American  Army  to  aotively  seek  a solution  to  the  trench.  As  the  war 
drew  to  a oloae  and  the  trenoh  began  to  cause  the  greatest  difficulty, 
the  North  was  obviously  winning.  This  reduoed  the  threat  inoentive  to 
find  a solution.  And  when  tie  war  ended,  the  problem  itself  ended-- 
exoept  in  theory.  But  the  most  important  faotor  was  the  state  of 
teohnology.  There  simply  was  no  apparent  solution.  The  eventual 


solution  lay  in  «n  evolution  from  a oonoopt  of  diroot  firo  to  ono  of 
indiroot  firoc 

Thoro  are  oovoral  difforonooo  between  the  two  oonoepts.  With 
respeot  to  tra jeotories , the  dividing  line  is  impreoise.  It  ia  not 
enough  to  sey  that  direot  firo  is  flat  and  that  indireot  fire  ia  ourved. 
Gravity  demands  some  elevation  on  all  fire,  and  the  requirement  for 
elevation  inoreases  with  range.  The  absenoe  of  a precise,  universal 
delineation  between  direot  and  indireot  fire  may  diatrub  perfeotionists 
and  oonfuse  the  rest,  so,  for  the  purpose  of  this  study,  let  20  degrees 
elevation  stand  as  the  general  maximum  to  be  oalled  direot  fire. 

Trajeotory  is  only  the  most  apparent  difference  between  the 
two  oonoepts:  there  are  others.  The  short  range  and  line -of- sight 

oharaoteriatios  of  direot-fire  engagement  have  been  discussed  elsewhere. 
It  is  sufficient  to  restate  that  both  limited  the  number  of  potential 
firing  sites  for  direot-fire  artillery.  In  oontrast,  the  eventual 
oonoept  of  indireot  fire  featured  higher  trajectories,  longer  ranges 
and  engagement  that  was  not  limited  Id  line -of-aight  restrictions.  The 
result  was  a multiplication  in  the  number  of  potential  firing  looations 
from  whioh  artillery  oould  attaok  a single  terget,  figure  2,  Of  course 
oommunioations  were  neoeaaary  to  tie  the  new  system  together;  time 
would  provide  the  telephone.  One  advantage  of  the  new  system  was  the 
ability  to  shift  the  fire  of  a great  number  of  pieoes  about  the  battle- 
field without  having  to  move  the  guns.  This  permitted  the  use  of 
heavier  artillery  with  field  batteries.  Previously,  within  the  direot- 
fire  oonoept,  oannons  had  to  be  light  enough  to  maneuver  with  the  olose 
oombat  forces,  the  infantry  and  the  oavalry.  When  this  restriction  was 
reduoed  by  the  advent  of  indireot  fire,  greater  shell  size  was  possible. 
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FIGURE  2 

DIRECT  AND  INDIRECT  FIRING  SITES 


Target 
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B-Areas  from  which  direct 
fire  can  be  conducted. 


CrAreas  from  which  only 
indirect  fire  can  be 
conducted. 
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Larger  ammunition  fir ad  from  a greater  number  of  sites  inoreased  the 
•eight  of  explosive  that  oould  be  plaoed  upon  a target.  Technology 

added  to  that  weight  by  increasing  the  rate  of  fire  of  single  weapons. 

3 

Napoleon's  best  gunners  olaimed  a rate  of  5 rounds  per  minute t but 
by  1900,  20  was  oommon.  However,  a large  volume  of  high-trajeotory, 
heavy  fire  was  an  incomplete  answer  to  the  trenoh. 

At  the  heart  of  the  problem  lay  aoouraoy.  But  before  consider- 
ing aoouraoy,  it  is  neoessary  to  understand  the  bursting  effeot  of  an 
artillery  shell.  The  oommon  artillery  shell  explodes  upon  oonteot  with 
the  ground  oreating  a oasualty  producing  zone.  The  shape  of  the  zone 
is  modified  by  the  design  of  the  shell,  the  angle  of  impact,  and  the 
depth  of  penetration  before  detonation.  The  limit  of  the  zone  is 
further  obsoured  by  the  various  ranges  at  which  individual  shell  frag- 
ments nsill  produce  injury  and  the  divergent  paths  that  they  take  from 
the  oenter  of  blast.  The  result  is  that  some  targets  quite  near  to  the 
oenter  of  blast  may  esoape  injury  while  targets  at  greater  distanoes 
become  casualties.  However, to  simplify  this  disoussion,let  the  zone  be 
an  idealized  hemisphere,  and  let  the  hemisphere  transcribe  the  area  in 
which  50  peroent  of  the  man-sized  targets  oan  be  expeoted  to  beoome 
casualties.  Sinoe  the  hemisphere  will  vary  in  radius  with  the  size  of 
a shell,  let  25  yards  represent  the  oasualty  producing  radius  of  a 
hypothetical  shell.  The  impact  of  the  shell  among  troops  standing  in 
the  open  oan  be  expeoted  to  turn  50  peroent  of  those  within  25  yards  of 
the  blast  into  casualties.  However,  if  the  same  troops  are  in  e trenoh, 
they  are  proteoted  from  shell  fragments,  unless, of  oourse,the  shell 
lands  in  the  trenoh.  The  protection  that  trenches  afford  troops 
reduced  the  efficiency  of  artillery. 
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The  problem  that  the  tranoh  posed  to  direot-fire  artillery  was 
quite  simple:  the  angle  of  impaot  of  the  round  was  too  low  to  permit 

a shell  to  enter  the  trenoh.  A parapet  formed  of  the  earth  thrown  from 
the  trenoh  was  suffioient  to  olose  off  the  narrow  exposure  of  the 
opening  to  direot  fire,  figure  3. 


ARTILLERY  FIRE  AND  THE  TRENCH 


Indirect  fire,  was  an  answer  to  the  trenoh.  But  indireot  fire 
was  not  an  easy  solution.  The  essenoe  of  the  problem  was  aoouraoy.  The 
following  disoussion  draws  upon  firing  data  for  the  Whitworth  3-pounder, 
a weapon  that  was  regarded  as  quite  aoourste  at  the  time  of  the  Amerioan 
Civil  War. 

In  one  series  of  tests, a total  of  28  rounds  were  fired  at  an 
angle  of  20  degrees.  The  average  range  was  6687  yards.  The  rounds 

impaoted  with  average  longitudinal  and  lateral  deviations  of  64  and 

4 

5.2  yards  respectively.  The  wide  difference  between  the  two  resulted 
from  the  tendenoy  of  artillery  to  be  muoh  more  aoourate  in  defleotion 
than  in  range.  This  data  has  been  used  to  oonstruot  the  hypothetical 
impaot  zones  shown  in  figure  4. 

Sketoh  A is  an  area  defined  by  the  average  longitudinal  and 
lateral  deviations  of  rounds  aimed  to  impact  at  point  0.  It  approxi- 
mates an  impaot  zone  into  whioh  each  projeotile  stands  a 50  percent 


48 


wijjjmw  ji  »hjp  !■  n mu  


ohanoe  of  landing.  The  longer  axis  is  parallel  to  the  direction  of 
flight  of  the  artillery  shell.  Errors  in  range  ooeur  along  this  axis. 

X . •' 

Errors  in  defleotion  ooour  on  the  shorter  perpendioular  axis.  One 
half  of  the  rounds  would  land  above  point  0,  and  the  rest  would  impact 
below  it.  Also,  one  half  would  land  to  the  left  of  the  oenter,  while 
the  remainder  would  hit  to  the  right.  Of  oourse,  the  density  of 
impacts  would  increase  toward  point  0,  but  for  the  sake  of  simplifying 
this  model,  assume  an  even  distribution  throughout  the  zone. 
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PROJECTILE  IMPACT 


Sketoh  B is  the  same  impaot  zone  with  a straight  yard  wide  tren«h 
as  a target.  Again,  to  simplify  the  model,  assume  that  the  zone  approx- 
imates a reotangle.  The  area  enclosed  by  the  zone  is  about  1330  square 
yards.  The  are* of  the  trenoh  is  10.4  square  yards.  The  ratio  of  the 
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two  ia  128  to  1*  Assuming  an  even  distribution  of  impaots,  something 
on  tha  order  of  2x128  or  2S8  rounds  would  have  to  ba  fired  to  insure 
that  one  would  fall  in  tha  trsnoh.  (Each  round  has  only  a 50  peroent 
ohanoe  of  landing  in  the  zone.)  Of  oourse,  a round  of  large  size 
would  not  have  to  enter  the  trenoh;  a near  miss  might  do.  Beoause 
of  the  straight  line  oonstruotion  of  the  trenoh,  one  round  oould  do 
great  damage  to  the  defenders.  To  prevent  suoh  damage,  trenohes  are 
constructed  in  a broken  line  as  shown  in  sketoh  C.  The  effect  of  the 
blast  is  thereby  restrioted  to  a smaller  segment  of  the  trenoh.  In  a 
trenoh  with  2 suoh  segments,  it  might  take  2x256  or  512  rounds  to 
neutralize  the  entire  trenoh.  But,  the  entire  trenoh  in  this  oase  is 
only  a 10  l/2  yard  segment.  Imagine  the  ammunition  needed  to  neutralize 
1000  yards  of  enemy  front  with  two  or  three  oonseoutive  lines  of 
trenohes.  Of  oourse,  a oomplete  neutralization  is  impraotioal,  but  on 
the  basis  of  the  preceding  disoussion  one  oan  understand  why  the 
answer  of  the  artillery  to  the  trenoh  was  a tremendous  volume  of 
accurate,  curved  fire. 

There  may  be  some  oonfusion  in  the  use  of  the  term  "indirect 
fire";  purists  might  insist  that  the  method  of  aiming,  either  by  direot 
sighting  or  indireot  lay,  determines  whether  fire  is  direot  or  indireot. 
But  as  oan  be  seen  from  preoeding  paragraphs,  the  oonoepts  have  a 
broader  meaning  in  this  study.  However,  the  method  of  aiming  is  not 
unimportant . 

Aoouraoy  is  the  produot  of  many  things,  but  it  is  critically 
dependent  upon  the  method  of  aiming.  Aiming  at  the  time  of  the  Civil 
War  was  oalled  "pointing"  whioh  is  rather  more  descriptive  of  the  impre- 
cise procedures  of  the  day.  Of  oourse,  when  evaluating  the  methods  of 
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pointing,  one  should  keep  in  mind  that  the  artillery  itself  was  rela- 
tively inaoourate;  therefore,  there  was  no  need  for  a finely  tuned 
system  of  directing  fire.  In  other  words,  if  the  basio  aoouraoy  of  the 
artillery  pieoe,  irrespective  of  the  method  of  aiming,  was  no  more  than 
ten  yards  laterally  at  a given  range,  then  a system  of  aiming  that  was 
aoourate  to  seven  yards  would  be  aoouraoy  lost.  Two  methods  of  pointing 
were  used:  one  for  guns  and  howitzers  within  line  of  sight  of  the 

enemy,  and  one  for  mortars  behind  ramparts. 

To  point  guns  and  howitzers,  a line  was  drawn  parallel  to  the 
oannon  barrel,  interseoting  the  high  point  on  the  base  ring  and  the 
high  point  on  the  swell  at  the  muzzle;  this  was  the  "natural  line  of 
sight,"  also  known  as  the  "line  of  metal.”  Sinoe  uneven  ground  oould 
oause  one  wheel  to  be  higher  than  the  other,  the  natural  line  of  sight 
tended  to  rotate  a few  degrees  over  the  top  of  the  barrel.  To  find  the 
highest  points  on  the  barrel  the  gunner  would  use  a level.  When  going 
into  action,  gunners  would  mark  the  points  of  intersection  of  the  line 
of  sight  on  the  base  ring  and  muzzle  swell  with  ohalk*  Only  when 
firing  at  point-blank  range  did  gunners  sight  directly  along  the  ohalk 
marks.  When  firing  at  very  olose  targets,  gunners  had  to  depress  the 
muzzle.  But  for  the  great  majority  of  targets,  some  elevation  was 
required.  The  points  of  intersection  then  defined  a vertioal  plane 
whioh  inoluded  the  target.  The  next  step  required  the  use  of  a quadrant 
The  quadrant  looked  muoh  like  a oarpenter's  angle  with  a plumb  bob 
attaohed.  To  use  the  devioe,  the  range  to  the  target  had  to  be  known. 
With  the  range,  the  gunner  oould  oaloulate  the  proper  elevation  for 
the  barrel.  Laying  the  quadrant  in  the  barrel,  the  gunner  would  read 
the  elevation,  as  an  assistant  made  adjustments  with  the  elevating 
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meohanism  at  the  raar  of  the  gun.  Onoe  the  elevation  was  get,  the  gun 

was  aimed.  Instead  of  a quadrant  the  gunner  might  use  a breeoh  sight. 

The  sight  would  be  set  for  the  range  of  the  target,  and  then  it  would  be 

attached  to  the  highest  point  of  metal  on  the  base  ring.  The  gunner 

oould  look  through  the  notoh  on  the  sight  and  aoross  the  ohalk  mark  on 

the  muzzle,  and  by  manipulating  the  elevating  meohanism,  bring  the  two 

points  in  line  with  the  target.  The  gun  was  then  aimed.  In  the  absenoe 

of  a breeoh  sight  or  a quadrant,  the  gunner  would  lay  one  or  more 

fingers  upon  the  base  ring,  perpendioular  to  the  axis,  and  use  them  as  a 
5 

breeoh  sight. 

Since  mortars  were  often  looated  behind  ramparts,  out  of  sight 
of  the  enemy,  gunners  had  to  use  artificial  aiming  points.  There  were 
several  methods,  but  all  involved  the  same  prinoiples.  In  one  method, 
the  gunner  would  select  two  points  on  the  rampart  in  line  with  the  tar- 
get and  visible  from  the  gun.  He  would  mark  the  points  with  stakes. 
After  tying  a pointing  oord  on  the  farthest  stake  he  would  stretoh  it 
past  the  near  stake  to  a point  one  yard  behind  the  mortar,  where  he 
would  plant  a third  stake.  Using  a plumb  bob  suspended  from  the  point- 
ing oord  he  would  bring  the  ohalk  marked  line  of  metal  on  the  mortar 
into  the  vertical  plane  defined  by  the  plumb  bob  and  the  front  stake. 

The  farthest  stake  would  be  removed,  and  the  pointing  oord  would  be  tied 
to  the  near  front  stake.  At  the  base  of  the  rear  stake,  the  gunner 
would  place  the  plotting  board,  whioh  was  a pieoe  of  wood  1 foot  long, 

2 or  3 inohes  wide,  and  1 inoh  thiok.  The  board  was  notched  at  regular 
intervals.  After  firing,  the  mortar  oould  be  adjusted  left  or  right  by 

stretohing  the  pointing  oord  to  the  appropriate  notch  and  realigning  the 

6 

line  of  metal  with  the  new  vertical  plane. 


Those  were  primitive  methods  of  aiming.  They  did  not  permit 
the  degree  of  aoouraoy  that  was  needed  to  engage  trenohes  without  pro- 
hibitive oosts  in  ammunition.  Technology,  however,  would  eventually 
provide  better  systems. 

When  the  rifle  and  the  trenoh  first  demonstrated  their  predom- 
inance in  battlefield  taotios,  the  artillery  was  incapable  of  immediately 
answering  the  ohallenge  for  a variety  of  reasons,  not  the  least  of  whioh 
was  the  teohnioal  inability  to  deliver  heavy  shells  in  massed,  reasonab^r 
accurate,  high-trajeotory  fire.  One  should  not  oonolude  from  the 
abstract  disoussion  of  the  last  few  pages  that  the  evolution  to  a sys- 
tem of  indirect  fire  was  simply  a matter  of  overcoming  successive 
technological  problems. 

The  problems  associated  with  the  development  of  high  volume, 
a o curate, ourved  fire  vers  substantial.  At  the  end  of  the  Civil  War  none 
of  the  components  necessary  for  an  effective  indireot-fire  system  were 
available.  There  was  little  that  oould  be  transferred  from  the  direot- 
fir*  system  without  substantial  development.  Gun  and  oarriage  design, 
propellants,  explosives,  methods  of  aiming,  and  fire  oontrol,  all 
required  significant  technological  improvement.  Uuoh  of  the  industrial 
oapaoity  needed  to  support  the  development  and  maintenance  of  an  indirect* 
fire  system  did  not  exist.  The  taotioal  organization  of  the  field 
artillery  was  primitive  even  for  a direct-fire  system;  it  would  require 
a major  ohanga.  If  the  olear  goal  of  the  Army  from  the  beginning  had 
been  the  development  of  an  effioient  indireot-fire  system, it  would  have 
been  a long  and  diffioult  prooess.  But  no  such  goal  existed.  It  must 
be  remembered  that  the  analysis  of  the  last  few  pages  is  the  produot  of 
hindsight;  and  that  the  problem  and  solution  that  it  outlines  benefit 
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from  that  advantage;  things  vsra  not  so  olsar  at  tha  time  the  problem 
developed. 

The  oonoept  of  the  direot-fire  employment  of  field  artillery  was 
a powerful  and  persistent  dootrine  within  the  Army.  The  oonoept  deter- 
mined the  direotion  that  ordnanoe  designers  would  pursue  in  the  develop- 
ment of  new  field  artillery  materiel.  Emphasis  was  on  inoreasing  the 
effioienoy  of  low-trajectory  fire.  Constraints  on  the  internal  organi- 
zation and  size  of  the  field  artillery  were  largely  a produot  of  its 
engagement  oharaoteristios . It  was  organized  to  suit  the  demands  of 
diraot  fire;  and  its  numerioal  representation  within  the  field  army  was 
a refleotion  of  its  ezpeoted  oontribution  on  the  battlefield. 

Given  the  persistence  of  direot-fire  dootrine,  what  then  was  the 
path  to  the  eventual  solution  of  the  problem  posed  by  the  rifle  and  the 
trenoh?  It  was  one  of  uneven  inoremental  technological  development  that 
oontinued  to  pursue  the  maintenance  of  e direot-fire  oapability.  At  the 
same  time,  and  as  a general  statement,  without  deliberate  attempt,  along 
the  path,  there  developed  the  essential  ingredients  of  an  indireot-fire 
system.  By  1904,  the  ingredients  were  ready,  and  when  the  Japanese 
were  the  first  to  put  together  a primitive  system  of  indireot  fire  in 
their  war  with  Russia,  the  Amerioan  Army  vas  quick  to  grasp  the  potential 
of  the  new  oonoept*  The  new  idea  loosened  the  grip  of  the  old  one  that 
had  persisted  for  so  long. 

The  path  of  development  from  one  field  artillery  dootrine  to 
another  vas  anything  but  simple.  In  the  preparation  of  this  paper, 
researoh  soon  revealed  the  oomplezity  of  interactions  that  contributed 
to  the  evolution.  It  was  apparent  that  the  dootrine  was  the  produot  of 
a pluralism  of  foroes,  among  whioh  the  state  of  technological  advanoe 


54 

tended  to  be  tha  most  important.  It  was  also  apparent  that  movement 
into  the  nev  dootrine  was  possible  only  vhen  the  neoessary  body  of  addi- 
tional teohnology  was  available.  The  path  between  the  two  dootrines  was 
olearly  one  of  incremental  development.  In  addition,  it  showed  many 
of  the  oharaoteristios  of  unilinear  advanoe.  However,  the  oonoept  of 
unilinear  advanoe  did  not  fit  all  of  tha  reaearoh  data.  Kuhn's 
paradigm  has  provided  a oloser  fit. 

In  1962,  Thomas  S.  Kuhn,  Professor  of  the  History  of  Soienoe  at 
tha  University  of  California  at  Berkeley,  published  the  Struoture  of 
Soientifio  Revolutions.  In  his  book,  Professor  Kuhn  sought  to  provide 
a framework  for  understanding  the  history  of  the  development  of  soienoe. 
He  was  dissatisfied  with  older  interpretations  whioh  featured  the  oonoept 
of  soientifio  advanoe  through  a progressive  accumulation  of  ideas.  In 
the  plaoe  of  linear  development,  he  substituted  the  oonoept  of  the 
paradigm.  The  oonoept  of  the  paradigm  differs  from  the  oonoept  of 
linear  development  in  that  it  provides  an  understanding  of  the  oauses 
of  the  long  periods  of  relative  stagnation  of  soientifio  progress-- 
periods  whioh  were  suddenly  broken  by  significant  achievement. 

The  paradigm  was  not  olearly  defined  by  Kuhn,  even  after  his 
7 

seoond  edition  in  1970.  The  problem  is  one  of  a multiplicity  of 
oontextual  uses.  However,  for  the  purpose  of  this  paper,  the  following 
definition  will  serve  as  a starting  point  for  disoussion:  a 
".  . . universally  recognized  soientifio  achievement  that  for  a time 
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provides  model  problems  and  solutions  to  a community  of  praotitioners." 

Without  going  into  detail  of  prohibitive  length  it  is  not 
possible  to  present  a faithful  reproduction  of  Kuhn's  argument,  with  all 
of  its  nuanoes.  What  follows  is  a brief  description  of  the  operation  of 
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the  paradigm. 

Kuhn  bagan  with  a dlaouaaion  of  the  prahistory  of  a aolantifio 
diaoiplino.  Tho  prehistory  is  a formulative  period  in  which  various 
interpretations  of  observed  phenomena  oompete  with  one  another.  Even- 
tually, one  interpretation  beoomes  aooepted  by  a majority  of  praoti- 

tioners;  this  interpretation  beoomes  a paradigm,  and  the  new  discipline 
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is  born  (the  paradigm  oan  be  understood  as  a thaory).  The  paradigm 

both  defines  problems  and  provides  for  their  solution;  this  stable 

situation  is  what  Kuhn  oalls  "normal  soienoe."  Eventually  the  researoh 

under  normal  soienoe  will  develop  an  unanticipated  result,  an  anomaly. 

First  the  anomaly  must  be  recognized;  then,  by  operating  within  the 

paradigm,  scientists  attempt  to  resolve  the  anomaly  by  the  prooess  of 

disoovery.  The  paradigm  itself  may  be  altered  in  the  prooess,  but  not 

fundamentally.  If  the  paradigm  oannot  solve  the  problem  then  a oriels 

is  the  result.  Although  scientists  may  begin  to  lose  faith  and  begin  to 

oonsider  alternatives,  ”...  they  do  not  renounce  the  paradigm  that 

has  led  them  into  orisis.  . . . onoe  it  has  aohieved  the  status  of 

paradigm,  a soientifio  theory  is  deolared  invalid  only  if  an  alternative 
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oandidate  is  available  to  take  its  place.”  Forced  by  the  oriels  to 


seek  solutions  outside  of  the  paradigm,  scientist  eventually  will  oreate 

a new  paradigm.  "The  transistion  from  a paradigm  in  orisis  to  a new 
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one  ...  is  far  from  a cumulative  prooess,  ..."  It  is  not  aohievad 


by  an  extension  of  the  old  paradigm.  "Rather  it  is  a reconstruction  of 
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the  field  from  new  fundamentals,  ..."  In  contrast  to  the  linear 


development  envisioned  in  the  oonoept  of  soienoe  as  a progressive  accu- 
mulation of  ideas,  one  oan  see  that  development  as  defined  by  Kuhn  is 
movement  along  a suooession  of  plateaus. 
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A question  arises  as  to  what  degree  Kuhn's  vision  of  the  move* 

sent  of  the  history  of  soienoe  oan  be  applied  to  another  aubjeot.  Kuhn 

himself  makes  no  spaoifio  olaims,  but  he  seems  to  be  delighted  that 

historians  and  sooial  scientists  make  the  attempt*  In  faot,  he  is  be- 

mused  by  the  novelty  that  soma  historians  have  seen  in  his  approach, 

because  "periodization  in  terms  of  revolutionary  breaks  in  style,  taste 

13 

and  institutional  structure  have  been  among  their  standard  tools." 
Although  the  broadest  outline  of  Kuhn's  approaoh  may  not  be  novel,  some 
of  the  details  are.  The  details  are  predioated  on  his  interpretation  of 
the-  history  of  soientifio  development,  and  he  makes  no  olaims  of  appli- 
cation beyond  that  aubjeot.  However,  several  of  his  observations  explain 
phenomena  in  the  evolution  of  field  artillery  dootrine  that  are  left 
unanswered  by  an  evaluation  that  features  only  a linear  development  of 
accumulative  ideas. 

Military  dootrine  is,  in  some  ways,  analogous  to  soientifio 
theory:  both  represent  a set  of  beliefs  shared  by  a spaoifio  oommunity, 

and  both  provide  model  problems  and  solutions  to  their  praotitionars. 
However,  there  are  some  important  differences.  Kuhn  dealt  with  ideas 
that  were  subjeot  to  willful  tests  and  objective  confirmation.  Military 
dootrine  oan  only  be  tested  in  the  haphazard  ooourrenoe  of  war,  and  the 
results  are  not  neoessarily  definitive.  For  instance,  artillery  was 
hardly  used,  in -the  Indian  Wars.  Furthermore,  as  a general  statement, 
soientifio  theory  is  the  intellectual  distillation  of  human  ouriosity, 
unencumbered  by  any  demands  other  than  a searoh  for  "truth1')  in  oontras^ 

the  development  of  military  dootrine  is  enoumbered  by  the  politioal  and 

14 

finanoial  restrictions  of  the  government  that  it  serves.  It  is  dear 
that  military  dootrine  is  only  roughly  analogous  to  soientifio  theory. 
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The  differenoes  invite  oaution.  When  applying  Kuhn's  ideas  to 
non-soientlfio  thought,  one  oust  be  oareful  not  to  let  the  borrowed 
preoepts  drive  the  faots.  His  observations  oan  be  a tool  of  analysis, 
but  they  must  not  beoome  a mold.  With  that  in  mind,  one  oan  extract 
from  Kuhn  those  oonoepts  that  explain  the  evidenoe  and  then  plaoe  the 
rest  of  his  paradigm  aside. 

Several  of  Kuhn's  observations  provide  valuable  insights  into 
the  evolution  of  field  artillery  doctrine;  however,  none  oan  be  aooepted 
without  qualifications.  When  the  oonoept  of  direot  fire  failed  to  pro- 
vide an  answer  to  the  trench,  in  Kuhn's  phraseology,  an  anomaly  ooourred 
In  the  progression  of  his  oonoept,  Kuhn  envisioned  a recognition  of  the 
anomaly  followed  by  attempts  to  resolve  it  within  the  paradigm.  This 
progression  fails  to  describe  aoourately  what  happened  in  field  artillev 
development.  The  problem  6f  the  trenoh  was  not  really  viewed  as  one 
that  oould  be  solved  within  the  direot-fire  paradigm.  Therefore,  sub- 
sequent development  tended  to  ignore  the  problem  <5f  the  trenoh.  There 
was  a minor  attempt  to  neutralize  the  trenoh  by  the  use  of  the  shrapnel 
round,  but  the  effort  was  not  very  suooessful,  and  it  was  secondary  to 
the  intended  use  of  shrapnel  against  infantry  and  oavalry  in  the  open. 

To  soma  extent,  the  divergenoe  from  Kuhn's  model  oan  be  traced  to  the 
haphazard  appearanoe  of  the  test  of  war.  Neither  the  timing  nor  the 
oonditions  of  the  tests  oould  be  controlled  as  they  are  in  the  empirioal 
soientifio  situation.  The  absenoe  of  the  trenoh  in  the  Indian  Wars  made 
it  easy  to  lay  the  problem  aside.  In  short,  the  ordered  progression  from 
problem  appearanoe  through  reoognition  to  attempts  at  solution  as 
envisioned  by  Kuhn  is  too  well-ordered  a prooess  to  desoribe  the  reac- 
tions to  the  anomaly  of  the  trenoh.  However,  the  basic  idea  of  the 


appearance  of  an  unsolvable  anomaly  within  an  operating  paradigm  is  a 
useful  description  of  the  relationship  between  the  trenoh  and  the  con- 
cept of  direot  fire. 

The  real  value  of  Kuhn's  model  lies  in  his  observations  on  the 
persistence  of  the  old  paradigm  and  its  orientation  with  respeot  to 
the  new  one  at  the  point  of  ohange.  As  his  theory  suggests,  the  com- 
munity of  artillery  praotitioners  oontinued  to  hold  to  the  oonoept  of 
direot  fire*  They  advanoed  within  that  oonoept  and  oontinued  to  improve 
their  technology.  Also  as  his  theory  suggests,  when  the  new  paradigm 
was  available,  the  oonversion.  was  rapid.  This  is  a plateau  orientation 
of  paradigms,  and  it  is  olearly  different  from  the  linear  model. 

In  describing  the  transition  from  one  paradigm  to  another,  Kuhn 
made  one  major  observation  that  is  olearly  not  applioabla  to  the  evo- 
lution of  field  artillery  dootrine.  He  states  that  the  aeoond  paradigm 
is  a reoonstruotion  from  new  fundamentals.  Sven  with  respeot  to  the 
history  of  soientiflo  progress,  this  statement  is  extreme.  In  the  oase 
of  the  evolution  of  field  artillery  dootrine,  it  simply  is  not  refleo- 
tive  of  the  faots.  There  was  a cumulative  progression  of  development 
within  the  direot-fire  paradigm,  and  much  of  it  was  transferred  to  the 
new  one  of  indireot  fire. 

To  summarize,  the  evolution  of  field  artillery  dootrine  depended 
on  oumulative  development,  but  it  did  not  make  a linear  transition  from 
one  paradigm  to  another.  The  oonoept  of  direot  fire  persisted  for  too 
long,  and  the  recognition  of  the  supremaoy  of  Indireot  fire  was  too 
sudden.  Kuhn's  paradigm  fills  the  gap  by  providing  the  example  of  a 
plateau  transition. 

The  plateau  transition  is  one  important  insight  into  the 
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evolution  of  field  artillery  dootrine,  but  there  are  others.  One 
involves  an  identification  of  the  ways  in  whioh  the  dootrine  manifests 
itself;  another  concerns  a recognition  of  tho  faotors  that  influence 
changes  within  those  manifestations;  and  a third  features  the  intricate 
weave  of  interactions  among  the  influencing  faotors.  In  addition,  there 
are  two  overriding  lessons:  the  first  is  the  complexity  of  the  prooess 

of  evolution,  the  seoond  is  the  oritioial  influence  of  the  state  of 
technology.  Each  of  these  insights  and  lessons  requires  further  elabor- 
ation. 

One  oannot  base  an  analysis  of  dootrine  solely  upon  what  is 
taught.  To  some,  military  dootrine  signifies  instructions,  such  as 
those  found  in  field  manuals;  but  written  dootrine  is  not  always  an 
aoourate  reflection  of  dootrine  in  praotioe.  Expediency  and  tradition 
often  compete  with  the  written  word  as  looi  of  dootrine.  The  written 
word  tends  to  reflect  past  experience  whioh  may  or  may  not  be  applicable 
to  ourrent  circumstances.  Extended  expedienoy  is  oapable  of  producing 
adjustments  in  dootrine  that  transoend  the  written  word.  And  tradition 
is  the  keeper  of  that  portion  of  dootrine  that  is  so  obvious  to  practi- 
tioners that  it  esoapes  confinement  in  print.  The  written  word  oan  be 
taught,  but  the  contributions  to  dootrine  that  oome  from  expedienoy  and 
tradition  often  fail  to  find  their  way  into  formal  instructions. 

It  would  facilitate  an  analysis  of  doctrine  if  it  could  be  cap- 


tured on  the  basis  of  what  is  peroeived.  Of  oourse,  perceptions  vary 
from  individual  to  individual.  The  variance  is  not  necessarily  great; 
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within  a community  of  praotitioners , the  varlanoes  may  amount  to  no 
more  than  nuanoes.  For  ourrent  issues  of  doctrine,  one  oould  collect 
perceptions  and  then  reconcile  the  differenoes  to  establish  a base. 


However,  that  option  is  not  open  in  a historical  evaluation.  Time 
removes  individuals  and  olouds  perceptions. 

A second  approach  to  doctrine  is  to  analyze  it  on  the  basis 
of  what  is  done.  There  is  a strong  temptation  to  look  upon  doctrine  as 
simply  an  idea.  An  idea  it  is,  but  it  remains  an  abstraction  until  it 
is  converted  into  action.  It  is  doctrine  in  practice  that  is  truly 
meaningful.  When  it  has  been  reoorded,  what  was  done  is  an  excellent 
reflector  of  past  doctrine.  It  captures  at  one  time  the  influences  of 
the  written  word,  expedient,  and  tradition.  The  difficulty  with  this 
approach  is  that  what  was  done  was  not  always  reoorded,  and  if  so,  it 
was  not  always  recorded  well.  This  tends  to  force  the  historian  into 
occasional  reliance  on  the  written  word  as  an  indicator  of  past  doctrina 
However,  where  the  evidenoe  exists,  what  was  done  is  the  better  measure. 

The  concept  of  direct  fire  employment  manifested  itself  objec- 
tively in  several  ways,  figure  5.  It  appeared  in  the  selection  of  the 
materiel,  specif io  tactics,  and  organization  of  the  field  artillery. 

Also  it  manifested  itself  in  the  ratio  of  guns  to  troops.  These 

15 

objective  manifestations  reflected  what  was  done. 
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They  vara  not,  hovaver,  simply  passive  refleotors  of  the  oonoept 
of  employment:  they  vere  subjeot  to  ohange.  And  it  was  due  to  suoh 

change  that  the  dootrine  remained  dynamio  although  it  was  confined  for 
a long  time  to  the  direot-fire  paradigm.  Advances  in  materiel  tended 
to  lead  ohange  in  other  areas,  but  there  was  no  direot  oorrelation  of 
movement.  Saoh  objeotive  manifestation  was  subject  to  the  influenoe  of 
several  factors.  Some  aoted  direotly,  but  the  effect  of  most  was 
indirect — the  produot  of  a matrix  of  interactions . The  factors  oan  be 
classified  into  four  general  types:  aotors,  inputs,  modifiers,  and 

determinants.  In  the  following  list  a brief  description  is  offered  only 
on  those  factors  that  are  not  self-explanatory.  These  are  obviously 
major  groups:  details  will  beoome  apparent  in  suooeeding  chapters.  The 

list  is  not  arranged  in  order  of  importance. 

A.  Aotors. 

1.  Uilitary  personalities.  Even  in  a bureauoraoy  indivi- 
duals had  impaot. 

2.  Civilian  government  personalities.  This  inoludes  mem- 
bers of  both  the  executive  and  legislative  branohes. 

3.  Civilian  inventors  and  producers  of  artillery  materiel. 

B.  Inputs.  These  influenoed  the  aotors. 

1.  Threat  perceptions. 

2.  Politioal  considerations. 

3.  U.S.  military  teohnology. 

4.  Civilian  teohnology. 

5.  Foreign  military  teohnology. 

6.  Foreign  taotios,  ratios,  and  organization  of  field 
artillery. 
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7.  Tests  of  war.  Suoh  tests  either  confirmed  or  ohallenged 
prevailing  dootrine. 

C.  Modifiers.  Aotors  were  influenced  by  other  aotors  and 
inputs.  The  manner  in  vhioh  these  influences  were  reoeived 
and  acted  upon  ultimately  depended  on  the  effect  of  oertain. 
modifiers . 

1.  The  state  of  military  professionalism.  The  effeot  of 
this  faotor,  both  in  individual  oases  and  in  general,  is 
difficult  to  isolate;  however  it  oannot  be  ignored. 

2.  The  formal  military  deoisionmaking  process.  It  assigned 
oertain  decisions  to  speoifio  individuals  within  the 
military  buraauoraoy. 

3.  Civilian  government  deoisionmaking  prooess. 

D.  Determinants.  The  ohain  of  input,  aotor,  modifier,  influ- 
enced the  manifestations  of  the  dootrine.  However,  a por- 
tion of  the  influenoe  flowed  through  two  uniquely  important 
faotors.  To  a considerable  extent,  these  factors  deter- 
mined the  rate  of  ohange  within  the  paradigm. 

1.  Funding. 

2.  The  status  of  Amerioan  maneuver  artillery  technology. 
Figure  6 shows  many,  but  oertainly  not  all,  of  the  lines  of 

influenoe  among  the  faotors.  Although  the  display  is  orowded,  it  is  no 
more  than  a simplistic  portrayal  of  a oomplex  phenomenon.  It  oannot 
refleot  the  multitude  of  qualifications  needed  to  oompletely  desoribe 
the  system.  The  figure  is  offered  as  a guide  to  the  many  relationships 
that  will  appear  among  the  faotors  in  suooeeding  chapters. 

Within  the  system,  the  flow  of  influenoe  oould  take  several 
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trades.  The  principal  flow  began  with  any  of  several  inputs  as  perceived 
by  Army  personalities  within  the  decisionmaking  process.  The  flow  then 
proceeded  through  civilians  in  the  national  decisionmaking  system.  It 
was  finally  through  the  effects  of  funding  and  the  advance  of  maneuver 
artillery  technology  that  the  flow  emerged  to  influence  the  manifes- 
tations of  the  doctrine.  Of  oourse,  along  the  path,  various  inputs 
and  modifiers  added  their  effects.  This  was  only  the  principal  path 
of  influence.  For  instance,  from  beyond  the  official  flow,  officers 
outside  of  the  decisionmaking  process  and  oivilian  inventors  appealed 
at  times  to  both  military  and  civilian  leaders  in  efforts  to  initiate 
their  own  ideas. 

It  should  be  noted  that  although  funding  was  of  substantial 
importance,  it  was  not  a factor  in  all  decisions.  In  some,  either  it 
had  no  effeot  at  all  or  it  was  so  submerged  by  other  issues  that  its 
influence  was  negligible. 

Also,  it  should  be  noted  that,  in  general,  there  was  influence 
through  the  civilian  decisionmaking  prooess  on  all  manifestations  of  the 
dootrine  except  speoific  taotics.  This  tended  to  remain  an  area  of 
purely  military  interest.  However,  oivilian  decisions  did  have  indirect 
influence  on  taotios  through  their  effects  on  other  elements. 

An  important  aspeot  of  the  operation  of  the  direct-fire  para- 
digm was  the  constraining  effeot  that  the  conoept  had  upon  the  actors. 
Through  the  actors,  particularly  those  in  the  Army,  the  paradigm 
influenced  some  of  the  other  factors.  Field  artillery  technology  par- 
ticularly felt  the  impact  of  the  paradigm.  On  the  other  hand,  civilian 
technology  was  only  remotely  and  indirectly  touched  by  it,  if  at  all. 
Because  of  its  effect  on  the  actors,  the  paradigm  tended  to  perpetuate 
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itself. 

Wars  tested  the  paradigm.  It  was  not  necessary  that  Amerioan 
foroes  partioipate  in  the  oonfliots.  Amerioan  aotors,  principally 
military  officers,  read  reports  of  foreign  battles.  Field  artillery 
participated  in  strength  in  soma  fights;  in  others,  for  a variety  of 
reasons  it  was  hardly  used.  But  in  all  oases,  the  principal  receptors 
of  the  lessons,  the  military  aotors,  were  under  the  influence  of  the 
paradigm  which  tended  to  oonstrain  their  perceptions.  This  situation 
continued  until  the  body  of  technology  neoessary  to  support  an 
indireot-fire  system  was  available.  When  that  time  arrived,  a test  of 
war  soon  brought  forth  the  new  paradigm  of  field  artillery  employment. 

To  go  into  greater  detail  at  this  time  would  be  to  steal  some 
of  the  history  from  succeeding  chapters.  It  is  intended  that  the 
contents  of  these  last  few  pages  serve  only  as  an  aid  to  understanding 
for  the  reader.  When  leave  was  taken  from  the  chronology  of  this 
study,  the  Civil  War  had  just  ended. 
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CHAPTER  III 


THE  POSTWAR  ARTILLERY 

There  vas  little  progress  in  the  oonoept  of  Amerioan  field 
artillery  employment  in  the  deoade  after  the  Civil  War.  Taotics  remained 
statio;  materiel  ohanged  only  slightly;  provisional  taotioal  organi- 
zations above  the  battery  oeased  to  exist;  and  the  size  of  the  field 
artillery  with  respect  to  the  rest  of  the  Army  aotually  declined  for 
a few  years. 

The  end  of  the  war  left  the  Regular  Army  with  the  task  of 
occupying  the  South.  The  authorized  postwar  Army  oontained  nineteen 
regiments  of  infantry,  six  of  oavalry,  and  five  of  artillery.  The 
oomposition  of  the  Army  was  unsuited  for  the  responsibilities  of  the 
Reconstruction;  therefore,  it  was  reorganized  and  augmented  in  1868 

1 

by  the  addition  of  twenty-six  regiments  of  infantry  and  four  of  cavalry. 

The  number  of  artillery  regiments  remained  unchanged;  there  was  little 

requirement  for  oannons  in  Reconstruction  duty. 

During  the  war,  many  of  the  foot  artillery  companies  of  the 

Regular  Army  had  served  as  field  batteries.  They  turned  in  their  horses 

and  regeined  their  heavy  guns  when  hostilities  ended.  This  provided 

each  of  the  five  artillery  regiments  with  ten  companies  of  heavy  weapons 

2 

and  two  batteries  of  field  guns.  The  ten  field  batteries  were  soattered 
at  several  garrisons.  Most  of  the  foot  artillery  companies  went  to  ooast 
fortifications.  The  companies  of  the  First  Regiment  oooupied  posts 
from  Conneotiout  to  New  Jersey;  those  of  the  Second  went  to  the  Pacifio 
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shore;  the  Third  defended  from  Heine  to  Rhode  Island;  the  Fourth  pro- 
tected Delaware  and  Maryland;  the  Fifth  was  split  between  Fort  Uonroe, 

3 

Virginia,  and  the  Florida  Keys. 

The  Union  Army  emerged  from  the  war  with  a wide  variety  of 
artillery.  Table  1 is  a list  of  service  models  of  both  field  and  foot 
artillery  in  the  inventory  of  the  Army.  The  War  Department  standardized 
the  armament  of  the  field  artillery  by  providing  eaoh  regiment  with 

4 

one  battery  of  four  12-pounders  and  one  battery  with  four  3-inoh  rifles. 
The  field  artillery  weapons  shown  in  table  1 as  being  in  the  hands  of 
troops  included  those  that  were  issued  to  the  light  batteries,  distrib- 
uted: to  the  Uilitia,  in  post  storage,  or  aooounted  for  in  some  other 
way.  While  there  were  only  two  types  of  artillery  in  the  light  batteies, 
there  was  a muoh  greater  variety  of  weaponry  in  the  foot  companies. 

They  were  equipped  with  smoothbore  and  rifled  weapons  of  several  models 
and  oalibers.  In  general,  ooast  fortifications  were  fully  manned, 
whioh  aooounts  for  the  disparity  between  the  great  number  of  heavy 
weapons  and  the  relatively  small  number  of  foot  oompanies. 

In  1866,  the  War  Department  took  a major  step  when  it  established 
a permanent  Artillery  Board  ".  . . , to  whioh  questions  pertaining  to 

the  Artillery  arm  of  servioe  may  be  referred  by  the  Secretary  of  War, 

5 

or  the  General-in-Chief,  for  disoussion  and  reoommendation."  The 

6 

board  was  enoouraged  to  take  the  initiative  in  making  reoommendations. 

As  a result,  it  had  the  potential  of  beooming  an  effeotive  voice  for  the 

Artillery  within  the  War  Department.  It  was  composed  of  four  artillery 

offioers;  the  senior  member  was  Lieutenant  Colonel  H.  J.  Hunt  of  the 

7 

3d  Artillery.  Sinoe  there  was  no  Chief  of  Artillery  for  the  pea oe time 

Army,  Colonel  Hunt's  appointment  was  the  olosest  that  his  branch  oame  to 
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TABUS  1 

SERVICE  ARTILLERY  IN  THE  INVENTORY  OF  THE  U.S.  ARMY,  1868* 


Weapon  With  In  Arsenals  Total 

Troops and  armories 


Field  guns  and  howitzers 
Smoothbore 


6-pdr.  bronze  guns,  3.67-inoh 
bore 

99 

372 

471 

12-pdr.  bronze  guns,  4.62-inoh 
bore 

81 

1,034 

1,115 

12-pdr.  bronze  guns,  heavy,  4.62- 
lnoh  bore 

23 

26 

49 

12-pdr.  bronze  mountain  howitzers, 
4.62-inoh  bore 

101 

203 

304 

12-pdr.  bronze  field  howitzers, 
4.62-inoh  bore 

49 

215 

264 

24-pdr.  bronze  field  howitzers, 
5.82-inoh  bore 

11 

47 

56 

32-pdr.  bronze  field  howitzers, 
6.4inoh  bore 

4 

13 

17 

Rifled  guns 

10-pdr.  Parrott,  iron,  2.9-inoh 
bore 

8 

123 

131 

10-pdr.  Parrott,  iron,  3-inoh  bore 

2 

412 

414 

3-inoh  wrought-iron,  3-inoh  bore 

61 

752 

813 

20-*pdf.  Parrott,  iron,3.67-inoh  bore 

8 

279 

287 

Siege,  garrison,  and  aea-ooaat  guns 


Smoothbore 

12-pdr. 

oast-iron  guns,  4.62-inoh 
bore 

44 

11 

55 

18-pdr. 

oast-iron  guns,  5. 3-inoh 
bore 

54 

35 

89 

24-pdr. 

oast-iron  guns,  5.82-inoh 
bora 

319 

288 

607 

32-pdr. 

oast-iron  guns,  6.4-inoh 
bore 

600 

297 

897 

42-pdr. 

oast-iron  guns,  7-inoh  bore 

129 

79 

208 

8-inoh 

oolumbiad,  oast-iron 

314 

37 

351 

8-inoh 

Rodman  guns,  oast-iron 

198 

41 

239 

10-inoh 

oolumbiad,  oast-iron 

81 

35 

116 

10-inoh 

Rodman  guns,  oast-iron 

1,289 

10 

1,299 
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TABLE)  1- Continued 

SERVICE  ARTILLERY  IN  THE  INVENTORY  OF  THE  U.S.  ARMY,  1868* 


Weapon 


With 

Troops 


In  Arsenals 
and  armories 


Total 


irrlson.  and  sea-ooast 


Smoothbore 


13-inoh  Rodman  guns,  oast-iron 

2 

- 

2 

15-inoh  Rodman  guns,  oast-iron 

293 

2 

295 

20-inch  Rodman  guns,  oast-iron 
24-pdr.  flank-de fence  howitzers 

1 

1 

cast-iron,  5.82-lnoh  bore 

458 

113 

571 

8-inoh  siege  howitzers,  oast-iron 
8-inoh  sea-ooast  howitzers,  oast- 

37 

206 

243 

iron 

46 

56 

102 

10-inoh  sea-ooast  howitzers,  oast-iron  - 

10 

10 

Rifled  guns 

4.2-inoh  siege,  oast-iron 

4 

4 

4.5-inoh  siege,  oast-iron 

34 

59 

93 

12-pdr.  oast-iron,  4.62-inoh  bore 

3 

1 

4 

18-pdr.  oast-iron,  5.3-inoh  bore 

- 

1 

' 1 

24-pdr.  oast-iron,  5.82-inoh  bore 

148 

77 

225 

32-pdr.  oast-iron,  6.4-inoh  bore 

208 

88 

296 

42-pdr.  oast-iron,  7-lnoh  bore 

150 

82 

232 

8-inoh  Rodman  guns,  oast-iron 

3 

- 

3 

10-inoh  Rodman  guns,  oast-iron 
30-pdr.  Parrott,  oast-iron,  4.2- 

1 

1 

inch  bore 

51 

321 

372 

100-pdr.  Parrott,  oast-iron,  6.4- 

inoh  bore 

136 

53 

194 

200-pdr.  Parrott,  oast-iron,  8- 

inoh  bore 

54 

28 

82 

300-pdr.  Parrott,  oast-iron,  10- 

inoh  bore 

28 

11 

39 

Mortars 

24-pdr,  Coehorn,  bronze,  5.82- 

inoh  bore 

34 

194 

228 

8-inoh  siege,  oast-iron 

8 

27 

35 

8-inoh  siege,  Rodman,  oast-iron 

10 

160 

170 

10-inoh  siege,  oast-iron 

53 

49 

102 

10-inoh  siege,  Rodman, oast-iron 

8 

129 

137 

10-inoh  sea-ooast,  oaat-iron 

19 

16 

35 

ln-inoh  sea-ooast,  Rodman, oast-iron  16 
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TABLE  1 -Continued 

SERVICE  ARTILLERY  IN  THE  INVENTORY  07  THE  U.S.  ARMY,  1868* 


Weapon  With  In  Arsenals 

Troops and  armories 

Siege,  garrison,  and  sea-coast  guns 

Mortars 


12- inoh  sea-ooast,  oast- 

iron  2 

13- inoh  sea-ooast,  oast- 

iron  2 

13-lnoh  sea-ooast,  Rodman 

oast-iron  8 

16-jpph  atone  mortars,  bronze 1 


48 

2 


Total 


2 

2 

56 

3 


SOURCE:  U.S.,  Congress,  House,  Ordnance  and  Ordnanoe  Stores. 

Mis.  Doo.  No.  152,  40th  Cong.,  2d  seas.,  1868,  pp.  2-3. 

NOTE:  *Does  not  inolude  experimental  weapons. 
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having  a single  voioe  in  Washington. 

A major  aooomplishment  of  the  Artillery  Board  was  the  reestab- 
lishment of  the  Artillery  Sohool  at  Fort  Monroe,  Virginia.  The  sohool 

had  operated  in  the  1820' s and  1830's.  It  was  olosed  in  1835  to  meet 

9 

the  manpower  demands  of  the  Seminole  War*  Although  there  was  a short- 
lived effort  to  reopen  it  just  before  the  Civil  War,  the  sohool  remained 

olosed  until  1868,  when  the  board  set  it  in  motion  for  s long  period 

10 

of  unbroken  servioe* 

« 

The  sohool  was  an  independent  oommand  that  reported  directly  to 

the  General-in-Chief  in  Washington.  The  senior  officer  at  Fort  Monroe 

11 

commanded  the  post  and  the  sohool.  The  first  Commandant  was  Colonel 

William  F.  Barry,  the  highly  oapable  officer  who  had  organized 

12 

MoClellan's  artillery.  Barry  was  given  a staff  of  instructors  to 

inolude  an  ordnanoe  officer.  Five  companies  of  foot  artillery  supported 

the  sohool.  The  students  were  ssoond  lieutenants  and  selected  enlisted 

men.  They  were  given  a year  of  instruction  before  proceeding  to  other 
13 

assignments. 

Instruction  at  the  Artillery  School  was  comprehensive.  For 

officers  it  included  gunnery,  mathematics,  the  construction  of  artillery, 

military  engineering,  and  surveying.  In  addition,  students  attended 

olasses  on  the  organization  and  duties  of  their  branoh  in  campaigns  and 

sieges.  Leotures  on  military  history  aud  law  rounded  out  the  program. 

Enlisted  men  were  given  instruction  in  mathemetios,  history,  geography, 

14 

reading,  writing,  and  the  employment  of  artillery. 

The  sohool  was  important  for  the  aduoation  that  it  provided;  but 
more  signifioantly,  it  was  a plaoe  to  nurture  the  thoughts  of  artillery- 
men about  their  arm.  In  the  1370's,  the  sohool  began  to  require  creative 
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essays  on  military  subjeots  from  offloar  atudanta.  In  addition,  aftar 

h deoada  of  operation,  it  atarted  to  publish  taohnioal  manuals  on 

IS 

matters  of  interest  to  the  Aptillary.  The  school  was  a major  advanoe 

in  professionalism  for  the  branoh. 

The  aohool  was  oriented  .on  training  in  heavy  artillery.  There 

was  some  education  in  the  oonatruotion  of  field  guns  and  the  taotios  of 

16 

their  employment;  but  primary  emphasis  was  on  heavy  weapons.  There 
was  oomplaoenoy  in  evidence  in  the  Army  with  respeot  to  the  field 
bbtteries.  For  many  years,  instruction  in  field  artillery  had  been 
decentralized  to  the  light  batteries  at  their  various  posts.  In  1869, 
the  Seoretary  of  War  initiated  a project  to  establish  a school  for  the 
light  artillery  at  Fort  Riley,  Senses.  Among  other  objectives,  the 
school  was  organized  to  provide  a source  for  the  aahievement  of  uni- 
formity in  taotios  and  the  generation  of  recommendations  on  the  improve- 
ment of  field  artillery  materiel.  Tour  batteries  assembled  at  Fort 

Riley,  but  before  the  sohool  oould  begin  to  funotion,  they  were  oon- 

17 

verted  to  oavalry  and  reassigned  to  frontier  duty.  The  demand  for 
oavalry  in  the  Indian  Wars  strangled  the  nasoent  sohool  and  reduoed  the 
already  small  field  artillery  foroe. 

At  the  same  time  that  the  Army  initiated  the  short-lived  light 
artillery  school  at  Fort  Riley  with  four  batteries,  it  dismounted  five 
others.  Two  of  those  that  lost  horses  retained  their  light  guns;  the 

t 

remaining  three  lost  guns  as  well  as  beasts  and  reported  for  duty  as 

heavy  artillerymen.  Aftar  the  four  units  at  Fort  Riley  were  converted 

to  oavalry,  there  remained  only  one  battery  that  was  both  mounted  and 

18 

equipped  as  field  artillery.  The  closing  of  the  light  artillery 
sohool  and  tha  oonveraion  of  aevaral  batteries  to  either  oavalry  or 
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ooast  artillery  were  svidenoe  of  the  relatively  low  priority  of  field 

guns  in  the  years  that  immediately  followed  the  Civil  War. 

There  was,  however,  one  bright  spot  for  the  field  artillery: 

light  batteries  had  been  spareu  reduotion  in  strength  in  1867. 

Companies  of  foot  artillery  and  infantry  were  reduoed  to  the  minimum 

number  of  personnel  allowed  by  law,  while  the  cavalry  and  field  artil- 

19 

lory  were  exempted.  Of  oourse,  the  oommon  denominator  between  these 
last  two  was  horses.  Those  valuable  animals  needed  continuous  oare, 
and  a reduotion  in  personnel  would  have  degraded  the  attention  that  the 
horses  received. 

In  the  years  that  immediately  followed  the  war,  the  major 

accomplishment  of  the  Artillery  was  the  establishment  of  the  sohool  at 

Port  llonroe.  It  was  a significant  step  toward  inoreased  professionalism 

within  the  branoh,  but  beyond  that,  nothing  much  was  done.  There  was  a 

tendenoy  in  the  Artillery,  and  in  the  Army  in  general,  to  rest  upon  the 

aooomplishments  of  the  reoent  war.  Colonel  Barry  found  that  some  of 

his  students  who  had  seen  active  service  in  the  field  "...  were  not 

well  inclined  to  submit  to  the  hard  study  and  sacrifice  of  personal 

20 

leisure  whioh  a tour  of  duty  at  the  sohool  demanded."  Even  the 

"permanent"  Artillery  Board  found  no  further  work  after  its  first  year; 

it  was  adjourned  and  never  reassembled.  As  a result,  the  Artillery  lost 

21 

its  voioe  at  the  War  Department. 

In  the  area  of  tactics,  there  was  some  consolidation  and  diges- 
tion, during  th*  postwar  period,  of  reoent  experiences.  But  before 
continuing  with  a review  of  what  was  done,  it  is  necessary  to  explain  the 
term  "taotios"  in  its  mid-nineteenth-oentury  context. 

It  meant,  as  it  does  today,  the  manipulation  of  oombat  resources 
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on  the  battlefield;  hovever  a oentury  ago,  there  was  an  additional 

dimension  to  the  word  that  has  been  lost  with  time.  The  old  meaning  of 

taotios  was  broad;  it  enoompassed  the  employment  of  infantry,  cavalry, 

22 

and  artillery  in  oombat;  but  it  also  referred  to  the  olose-order 

drill  necessary  to  aohieve  the  symmetrical  battlefield  deployment  prao- 

tioed  by  the  armies  of  a hundred  years  ago. 

In  faot,  a survey  of  old  manuals  reveals  that  far  more  attention 

was  given  to  drill  than  to  other  aspeots  of  taotios.  Few  motions  were 

too  insignificant  to  escape  description  in  print;  for  example,  the 

number -one  man  in  an  artillery  orew: 

. . . oasts  his  eyes  toward  the  vent  to  see  that  it  is  olosed, 
inserts  the  sponge,  drops  the  left  hand  behind  the  thigh,  shoulders 
parallel  to  the  piece,  feet  equally  turned  out,  straightens  the 
right  knee,  and,  bending  over  the  left,  foroes  the  sponge  home.23 

Instructions  for  the  drill  of  eohelons  above  the  soldier  were  given  with 

similar  attention  to  detail.  Figure  7 is  an  example  of  a battery 

maneuver. 

Baoh  of  the  oombat  branohes  subscribed  to  its  own  partioular 

manual  of  taotios;  and  as  a rule,  relatively  few  pages  were  devoted  to 

combined-arms  operations.  Books  by  a variety  of  authors,  both  domestic 

and  foreign,  were  available  on  the  broader  aspeots  of  taotios;  "the 

theory  of  war"  was  a descriptive  term  sometimes  assooiated  with  such 

works.  However,  it  was  not  until  1892  that  the  United  States  Army 

24 

published  its  own  oombined-arms  manual,  Troops  in  Campaign. 

Only  a handful  of  Americans  have  beoome  recognized  as  military 
thinkers;  Emory  Upton  was  one  suoh  theorist.  At  the  beginning  of  the 
Civil  War,  he  was  graduated  from  the  Military  Aoademy  and  commissioned 
in  the  Artillery.  He  was  one  of  those  talented  officers  who  soon  left 
the  branoh  to  take  a higher  commission  with  the  volunteer  infantry.  He 
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emerged  from  the  war  a brevet  major  general  and  an  acknowledged  expert 

on  infantry  taotios.  Upton  remained  with  the  Infantry  until  1870, 

when  he  transferred  with  the  Regular  Army  rank  of  lieutenant  oolonel 

25 

baok  into  the  Artillery.  However,  his  contribution  to  American 
taotios  was  limited  to  those  of  his  adopted  branoh,  the  Infantry.  It 
is  interesting  to  speoulate  about  the  benefit  that  might  have  aoorued 
to  the  Artillery  had  it  been  able  to  oontinually  retain  the  services 
of  this  talented  offioer. 

At  war's  end,  Upton  began  work  on  a manual  of  infantry  taotios. 

In  1867,  he  oommerioally  published  A New  System  of  Infantry  Taotios 

Double  and  Single  Rank  Adapted  to  American  Topography  and  Improved 

Fire-Arms.  The  manual  was  more  than  just  another  drill  regulation; 

Upton's  advooaoy  of  extended -order  formations  was  a substantial  advance 

26 

in  oonoepts  of  infantry  development.  However,  aside  from  its  con- 
ceptual achievement,  like  other  taotioal  manuals  of  that  transitory  age, 
it  oontained  muoh  drill-like  instruction. 

The  publication  of  Upton's  manual  prompted  the  oalling  of  a 
series  of  boards  to  oonsider  the  revision  of  taotios  throughout  the 
Army.  The  first  of  these  was  headed  by  General  Ulysses  S.  Grant.  The 

Grant  Board  reoommended  that  Upton's  taotios  be  formally  adopted  for  the 

27 

Infantry,  an  aotion  approved  by  the  Seoretary  of  War  in  1867.  A year 

later,  a board  assembled  under  Colonel  William  Barry  at  Fort  Uonroe, 

Virginia,  to  devise  a system  of  field  artillery  taotios  that  would 

",  . . ,a8  far  as  possible,  oonform  ...  to  the  present  system  for 

28 

the  Infantry  ..."  And  in  1869,  a third  board  was  ordered  to  assemble 
under  Major  General  John  U.  Sohofield  ".  . . , to  praotioelly  test  the 
systems  of  taotios  heretofore  adopted  for  the  Artillery,  Cavalry,  and 
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Infantry  . . . ; to  reoonoilo  all  differences;  ..."  These  were 
important  boards,  and  they  attraoted  muoh  attention  within  the  aervioe* 
The  Barry  Board  was  principally  oonoerned  with  artillery;  how- 
ever, it  did'  little  more  than  oonfirm  the  obvious  experienoes  of  the 

last  war.  With  respeot  to  the  ratio  of  field  pieces  to  troops,  the 

$ 

board  held  that  in  broken  and  wooded  terrain  a minimum  of  1 gun  per 
1,000  men  and  a maximum  of  2 was  all  that  was  required;  in  open  oountry, 
the  proportion  might  go  to  4 per  1,000.  In  the  area  of  organization, 
the  board  oonfirmed  the  wartime  expedient  of  assembling  two  or  more 
batteries  under  a field  grade  offioer,  but  it  dropped  Hunt's  old  pre- 
tense of  calling  them  a "brigade,"  using  instead  the  designation 
"battalion.".  The  term  "brigade"  was  reserved  to  the  assembly  of  two 
or  more  battalion-sized  units  under  the  oommand  of  either  a senior 
field-grade  offioer  or  a brigadier  general.  The  board  displayed  a 
oontinuing  faith  in  short-ranged  artillery  when  it  speoified  that  on 
a wartime  footing  the  guns  of  four  batteries  out  of  every  seven  were 
to  be  smoothbores;  of  the  remaining  three,  two  were  to  oonsist  of 
rifles,  and  one  was  to  oontain  Gatling  guns — a new  addition.  In  1864, 
Grant  disbanded  the  Artillery  Reserve,  but  the  oonept  was  still  alive 

and  well  four  years  later  among  the  offioers  that  worked  with  Barry, 

30 

and  they  indluded  it  in  their  draft  manual  of  taotios.  One  signi- 
ficant observation  that  oan  be  made  about  the  work  of  the  board  is  that 
there  was  an  absenoe  of  any  oonsideration  of  high-angle  fire.  It  is 
evidenoe  that  the  direot-fire  oonoept  of  field  artillery  employment 
continued  to  prevail  in  Amerioan  military  thinking. 

The  boards  headed  by  Barry  and  Sohofield,  however,  had  not 
really  been  oalled  to  oonaider  dootrinal  change.  The  instruction  given 
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to  Barr;  to  conform  to  the  present  system  of  the  Infantry  and  the 

charter  given  to  Sohofield  to  reoonoile  the  taotios  of  all  three  oombat 

branohes  referred  primarily  to  drill,  oommands,  and  bugle  signals.  And 

Sohofield  found  that  muoh  work  was  needed  to  bring  all  arms  into  line 
31 

in  these  matters.  The  point  is  that  although  postwar  boards  met  to 

oonsider  the  subjeot  of  artillery  taotios  nothing  of  substance  was  done 
with  respeot  to  doctrinal  change. 

Suoh  was  the  state  of  affairs  in  the  Artillery  as  of  1870.  The 
field  artillery,  in  particular,  was  in  a condition  of  stagnation.  As 
an  aotive  organization  it  had  nearly  oeased  to  exist.  The  paradigm  of 
direot-fire  field  artillery  support  for  the  maneuver  army  was  still  very 
muoh  in  effect.  Any  major  change  within  the  paradigm  would  be  tied  to 
the  teohnologioal  evolution  of  artillery  materiel,  and  the  res pons ibi lily 
for  weapons  development  lay  not  with  the  Artillery,  but  with  the 
Ordnanoe  Department.  It  is  neoessary  to  drop  back  in  time  for  a close 
look  at  this  agenoy  of  ohange. 


CHAPTER  IV 


THE  NATURE  OP  THE  PRINCIPAL  AOENCT  OF  CHANGES 

At  the  end  of  the  Civil  War,  the  Chief  of  Ordnanoe,  Brigadier 

General  Alexander  B.  Dyer,  proposed  that  attention  he  given  to  the  arma- 

1 

ment  of  ooast  defenses.  The  difficulty  of  the  trenoh  was  largely 
forgotten;  there  was  no  apparent  answer  for  it;  the  war  that  had  pro- 
duoed  it  was  over;  and  it  was  time  to  get  on  with  other  things.  Quite 
reasonably, Dyer  identified  what  he  considered  to  be  the  most  probable 
future  threat* -foreign  naval  power.  He  did  not  totally  negleot  field 
artillery,  but  he  concentrated  his  attention  upon  the  development  of 
heavy  seaooast  guns.  Field  artillery  benefited  in  a tangential  way;  as 
time  passed,  ordnanoe  engineers  transferred  to  lighter  guns  some  of  the 
teohnologioal  advances  that  had  been  generated  for  heavy  weapons.  ' 

When  General  Dyer  made  his  reooamendation,  he  was  operating  as 
part  of  the  nineteenth-oentury  deoisionmaking  process  that  determined 
the  direotion  of  Amerioan  military  teohnology.  The  process  was  rather 
diffuse.  The  Ordnanoe  Department  played  a prinoipal  role,  but  it  was 
assisted,  and  sometimes  supplanted,  by  a myriad  of  speoial  officer 
boards  and  oongressional  oomnittees.  To  understand  the  interrelations 
and  relative  roles  in  the  deoisionmaking  prooess  one  must  know  something 
of  the  prinoipal  participants. 

The  Ordnanoe  Department  was  oreated  by  the  Aot  of  14  Nay  1812. 
During  the  Revolutionary  War,  ordnance  functions  had  been  performed  by 
the  Board  of  War  and  Ordnanoe,  a permanent  oommittee  of  five  members  of 
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the  Continental  Congress.  In  1784,  the  Connissary  General  of  Military 

Stores  absorbed  ordnance  responsibilities  only  to  lose  them  eight  years 

later  to  the  Treasury  Department.  Aotually  the  responsibilities  were 

divided;  procurement  and  supply  belonged  to  the  Treasury  Department, 

while  the  design  and  construction  of  artillery  materiel  was  assigned 

for  a brief  period  to  the  Artillery.  Just  before  the  War  of  1812,  the 

Ordnanoe  Department  was  oreated  and  oharged  with  the  inspection,  proof, 

and  supply  of  weapons  and  ammunition.  In  1815,  the  Department  was 

given  greatly  expanded  duties,  to  inolude  the  management  of  arsenals, 

the  procurement  of  arms  and  ordnanoe  stores,  and  the  prescribing  of 

2 

standard  equipment.  In  effeot,  the  Ordnanoe  Departmentwas  given  sole 
responsibility  for  the  development  and  selection  of  artillery  materiel. 
However,  in  Deoember  1820,  Seoretary  of  War  John  C.  Calhoun  proposed  to 
Confess  that  the  Ordnanoe  Department  be  merged  with  the  Artillery  in 
order  to  involve  artillery  offloers  in  the  materiel  acquisition  process. 
Three  months  later,  Congress  oombined  the  two  branches.  But  the  law- 
makers went  further  than  Calhoun  had  anticipated;  the  Seoretary  wanted 
to  leave  eleven  of  the  Department's  forty-four  authorized  officers  on 
permanent  ordnanoe  duty,  but  the  Senate  would  approve  only  four;  all 
other  positions  were  to  be  filled  by  artillery  officers  rotating 
through  ordnanoe  assignments.  What  was  left  of  the  Ordnanoe  Department 
persevered  through  eleven  years  of  the  allianoe.  The  rotation  of 
artillery  offioers  prevented  an  aooumulation  of  the  specialized  talent 
that  the  Colonel  on  Ordnanoe  Duty  thought  neoessary;  and,  in  1827,  he 

appealed  to  Congress  to  revise  the  system.  Five  years  later,  Congress 

3 

restored  the  Ordnanoe  Department  to  its  separate  status.  After  the 
separation,  the  Department  began  to  grow,  and,  in  1861,  the  Chief  of 
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Ordnance  was  advanced  to  the  grade  of  brigadier  general. 

The  Ordnanoe  Department  enjoyed  two  organizational  advantages 

over  the  Artillery.  First,  in  the  years  that  followed  the  war,  the 

Chief  of  Ordnanoe  continued  to  hold  general  offioer  rank.  In  oontrast, 

the  highest  artillery  command  was  that  of  regimental  oolonel;  there  were 

five  suoh  positions.  Sinoe  the  Artillery  had  no  single  spokesman  it 

was  at  a disadvantage  with  respect  to  the  Ordnanoe  Department  in  the 

politics  of  intraservioe  rivalries.  Seoond,  the  artillery  regiments 

were  part  of  the  Army  of  the  Line,  along  with  the  Infantry  and  Cavalry. 

They  were  subordinate,  through  territorial  commands,  to  the  Commanding 
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General  of  the  Army.  On  the  other  hand,  the  staff  agencies,  of  which 

the  Ordnanoe  Department  was  one,  were  under  the  direot  supervision  of 

6 

the  oivilian  Seoretary  of  War.  As  a result,  the  senior  offioer  of  the 
Army  did  not  have  the  authority  to  intercede  in  teohnioal  matters  within 
the  Ordnanoe  Department.  The  effect  was  that, for  many  years, the 
Department  enjoyed  near  autonomy  in  the  design  and  selection  of  weapons. 
Chiefs  of  Ordnanoe  learned  to  guard  their  prerogatives  with  zeal. 

The  Ordnanoe  Department  played  a principal  role  in  the  teohnolo- 
gioal  evolution, of  artillery,  which  is  not  to  say  that  artillery  was 
its  sole  oonoern.  To  the  oontrary,  the  Department  was  responsible  for 
the  procurement  and  development  of  weapons,  ammunition,  and  related 
equipment  for  the  entire  Army.  The  many  demands  on  the  attention  of 
the  Chief  of  Ordnance,  combined  with  his  independence  from  military 
supervision,  accentuated  his  importance  in  the  decisionmaking  prooess. 
The  use  of  one  offioe  to  supervise  ordnanoe  development  for  the  entire 
Army  was  an  advantage  in  that  it  had  the  potential  of  assuring  a bal* 
anoed  program  of  acquisition;  but  inherent  in  that  advantage  was  its 
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antithesis--that  should  the  Chief  of  Ordnanoe  tilt  in  one  direotion, 
there  would  be  no  influenoe  to  right  him  exoept  the  Secretary  of  War. 

The  situation  just  described  might  have  been  particularly  dangerous  for 
the  Army  had  it  not  been  for  the  tradition  of  the  board  of  offioers. 

The  Army  habitually  assembled  boards  of  offioers  for  the 
purpose  of  investigating  and  making  recommendations  on  speoial  projeots, 
suoh  as  the  writing  of  field  manuals  and  the  seleotion  c/  new  weapons. 
Boards  varied  in  their  permanency,  some  were  assembled  for  a single 
purpose,  others  might  oontinue  for  years  on  a series  of  related  project* 
In  the  field  of  ordnanoe  development,  boards  were  convened  on  several 
levels,  some  were  internal  to  the  Ordnanoe  Department,  others  were 
oallad  at  the.  direction  of  the  Seoretary  of  War,  and  occasionally 
Congress  would  require  the  establishment  of  a board.  The  system  of 
boards,  particularly  those  external  to  the  Ordnanoe  Department,  provided 
a means  for  other  branches  and  staff  agencies  to  be  heard  on  ordnanoe 
related  matters.  For  example,  on  the  instructions  of  the  Seoretary  of 
War,  a board  of  ordnanoe,  artillery,  and  engineer  offioers  convened  in 

7 

1867  to  seleot  types  and  numbers  of  oannons  for  seaooast  fortifications. 

The  armament  of  ooast  fortifications  was  an  issue  of  growing 
national  interest;  and  it  beoame  the  praotioe  of  Congress  to  direot  the 
formation  of  multibranoh  boards  to  oonsider  questions  of  suoh  high  visa- 
bility.  But  the  great  majority  of  developmental  issues  were  resolved 
within  the  Ordnanoe  Department  without  reoourse  to  opinion  from  other 
branches.  The  Ordnanoe  Board  had  operated  since  1841  as  a principal 
advisor  to  the  head  of  the  Department  on  inventions,  experiments,  and 
improvements  in  materiel.  It  was  an  agenoy  organic  to  the  Ordnanoe 
Department  and  as  suoh,  it  functioned  with  a degree  of  harmony  that  did 
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not  always  prevail  during  the  meetings  of  mutibranoh  boards. 

Ultimately , of  oourse,  any  decision  on  ordnanoe  development  and 
proourement  was  meaningless  until  it  was  sanctioned  by  the  fisoal 
aotion  of  Congress.  The  lawmakers  did  not  make  it  a practice  to 
beoome  intimately  involved  with  teohnioal  details.  However,  they  did 
not  hesitate  to  delve  deeply  into  controversial  issues  that  attraoted 
national  publioity.  But  the  majority  of  development  and  proourement 
drew  little  publioity.  The  Chief  of  Ordnanoe  enjoyed  a significant 
amount  of  discretion  in  the  employment  of  publio  funds.  When  he  sub- 
mitted his  budget,  a aeleotive  prooess  had  already  taken  plaoe;  he  had 
determined  the  amount  to  be  allooated  for  each  project;  and  although 
Congress  might  add  or,  more  likely,  out  funds,  the  initial  request 
strongly  determined  the  relative  amount  finally  allooated  to  any  one 
particular  weapons  system.  Of  oourse,  the  disoretionary  fisoal  powers 
of  Congress  were  absolute,  and  at  times,  the  relative  priorities  of  the 
Ordnanoe  Department  were  signifioantly  altered,  all  of  whioh  made  the 
legislative  body  an  important  participant  in  the  deoisionmaking  prooess. 

In  summary,  the  prooess  was  one  in  whioh  the  Chief  of  Ordnanoe, 
a oolleotion  of  offioor  boards,  and  oooasionally,  congressional  commit- 
tees, all  played  roles.  The  Chief  of  Ordnanoe  was  at  the  oenter  of  the 
prooess,  although  his  aotions  and  the  reoommendations  of  the  various 
boards  were  ultimately  subjeot  to  the  approval  of  the  Secretary  of  War 
and  the  great  disoretionary  power  of  Congress.  These  influenoes  would 
combine  in  various  degrees  to  provide  direction  to  the  oourse  of  the 
development  of  Amerioan  artillery. 

In  1865,  when  the  Chief  of  Ordnanoe,  Brigadier  General  A.  B.  lyen 
recommended  that  attention  be  given  to  ooast  defenses,  he  started  the 
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postwar  decisionmaking  prooaas  that  wss  to  give  teehmologieal  develop- 
moat  o f artillary  a partioular  direction.  Ship*  were  tta  target  of 
ooaat  artillary;  therefore,  tha  effective  aapiwaat  of  itipt  wee  t to 
goal  that  drove  ooaat  artillory  development.  (Xiao  had  to  ha  quite 
largo  in  ordar  to  exoha nge  firo  with  ships  of  tha  line,  simply  haaaaoa 
tha  ships  themselves  oarriod  oannooa  of  significant  also  aad  range,  aad 
also  baoauso  the  inoreasing  use  of  nasal  armor  daaaadad  guns  of  greeter 
power.  This  led  to  emphaaia  on  tha  development  of  heavy  artillary  ehieh 
was  large  and  immobile  and,  therefore,  quite  unlike  tha  light  artillery 
of  the  field  batteries. 

Oyer  was  probably  the  most  controversial  offioer  to  ever  serve 
as  Chief  of  Ordnance.  By  his  own  notions,  he  was  responsible  for  soaa 
of  the  controversy;  but  it  was  not  all  Dyer's  fault;  his  position  was 
inherently  sensitive.  His  duties  included  the  awarding  of  oontraots 
to  oivilian  producers  of  artillery  materiel.  The  potential  for  dis- 
content and  reoriminations  among  disappointed  applicants  was  high.  To 
this  must  be  added  the  volatile  political  atmosphere  that  prevailed  at 
the  end  of  the  war.  Some  Congressmen  were  ever  ready  to  seize  upon  and 
to  exploit  any  oharge  of  malfeasanoe  within  the  Federal  Administration. 
The  total  effeot  of  these  distraotions  upon  weapons  development  is 
impossible  to  measure;  however, it  oan  be  said  with  some  assuranoe  that 
the  oontroversies  that  boiled  around  Dyer  oertainly  reduoed  the  potentidL 
for  effioienoy  within  the  Ordnanoe  Department. 

Dyer  was  the  third  offioer  during  the  Civil  War  to  hold  the 
position  of  Chief  of  Ordnanoe.  His  predecessors,  Brigadier  Generals 
James  W.  Ripley  and  George  D.  Ramsey  were  both  the  recipients  of  oriti- 
oism  for  their  handling  of  the  Department.  Ripley  was  very  conservative 
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in  the  adoption  of  new  weapons,  and  Ramsay  had  the  misfortune  of  incur- 
ring Secretary  of  War  Edwin  Ctanton's  ill  will.  Ramsey  held  the  job 

9 

for  only  one  year.  In  September  1864,  the  oommander  of  the  Springfield 

10 

Armory,  Major  A.  B.  Oyer,  was  appointed  in  his  plaoe. 

Twenty-seven  years  earlier,  Dysr  had  been  graduated  from  West 

Point  and  oonmissioned  in  the  Artillery.  He  served  in  the  branoh  only 

11 

a year  before  transferring  to  the  Ordnanoe  Department.  In  1864,  he 

had  been  a major  for  a year  whan  he  was  advanoed  peat  more  senior 

■embers  of  the  Department  to  the  position  of  Chief  and  the  rank  of 

12 

brigadier  general. 

Dyer  was  a capable  offioer,  but  he  assumed  his  position  at  a 

diffioult  time.  In  January  of  1864,  not  long  before  Dyer  took  office, 

the  Committee  on  the  Conduot  of  the  War,  a Congressional  ooomitteo  of 
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Radios 1 tendenoies,  had  begun  an  investigation  to: 

r 

"...  inquire  into  the  oharaoter  and  efficiency  of  the  heavy 
ordnanoe  now  provided  for  the  armament  of  fortifioations;  . ..  j 
the  amount  of  'royalty'  paid,  and  to  whom,  . . . ; the  tests  to 
which  these  guns  are  subjeoted;  what  proportion  of  our  sea  and  land 
armament  is  of  rifled  ordnanoe;  when  rifled  guns  were  introduced, 
and  the  oauae  of  the  delay  pertaining  thereto."14 

The  deolarad  purpose  of  this  yearlong  Investigation  displays  a measure 

of  suspicion  and  dissatlsfaotion  over  the  oonduot  of  the  business  of  the 

Ordnanoe  Department.  It  was  Dyer's  misfortune  that  he  inherited  the 

Department  in  an  atmosphere  of  growing  congressional  displeasure. 

In  pert,  the  investigation  was  caused  by  reports  of  the  hazardous 

operation  of  some  Union  heavy  artillery.  During  the  war,  129  heavy 

guns  burst  in  service  (see  table  2).  Parrott  guns,  used  by  both  the 

Army  and  the  Navy,  had  the  worst  record;  a total  of  83  failed  unexpeot- 
15 

edly.  In  the  naval  attaok  on  Fort  Fisher,  42  sailors  were  killed  or 
wounded  by  exploding  guns.  In  oomparison,  the  losses  to  enemy  aotion 
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SUMMARY  OF  UNION  HEAVY  ARTILLERY  BURST  DURING  THE  WAR 


Weapon  Numbar 

Parrott  100-poundera  (rifles)  (Cl,  WI  breeoh-band)*  60 

Parrott  150-poundara  (riflaa)  (Cl,  WI  braaoh-band)**  28 

Parrott  10-inoh  (riflaa)  (Cl,  WIf  braaoh-band)***  1 

Parrott  30-poundara  (riflaa)  (Cl)  3 

Rodman  18-lnoh  (riflaa)  (Cl)  4 

Rodman  8-lnoh  (riflaa)  (Cl)  8 

Rodman  15-inoh  (amoothboraa)  (Cl)  17 

Rodman  13-inoh  (amoothboraa)  (Cl)  1 

Dahlgran  150-poundara  (riflas)  (Cl)  3 

Dahlgran  80-poundara  (riflas)  (Cl)  2 

Dahlgran  50-pounders  (riflas)  (Cl)  1 

Dahlgran  30-poundara  (riflas)  (Cl)  2 

Dahlgran  13-inoh  (smoothbore)  (Cl)  1 

Dahlgron  11-inoh  (smoothbore)  (Cl)  1 

Miscellaneous  wrought  and  oast-iron  oannons  9 

Total  129 


SOURCE:  U.S.,  Congress,  Senate,  Report.  Rap.  Com.  No.  266, 

40th  Cong.,  3d  seas.,  1869,  p.  217. 

NOTES: 

•CI"Caat-iron,  WI*Wrought-iron. 

••Naval' designation  for  800-poundara . 

•••The  10-inoh  rifle  was  a 300-pounder. 
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were  minor.  It  vas  a sarioua  problem;  naval  gunners  feared  some  of 

16 

their  own  weapons  more  than  those  of  the  Confederates.  The  Army 

also  had  a problem  with  heavy  artillery  failures.  Major  General  Quincy 

A.  Gillmore,  in  oommand  of  the  siege  of  Charleston,  told  a congessional 

o omni t tee  that  23  of  his  heavy  guns  burst  during  a six  month  period. 

Gillmore  estimated  that  the  large  Parrott  guns  were  able  to  stand  an 

average  of  only  310  rounds  before  failing.  This  was  well  below  the 

17 

expeoted  life  of  1,000-1,200  rounds  for  heavy  artillery. 

It  was  a slightly  nervous  Parrott  that  oame  to  testify  before 
the  Senate  committee.  He  wanted  to  leave  no  doubt  as  to  his  motives; 
he  was  quick  to  point  out  that  his  10- , 20- , and  30-pounders  had  pro- 
vided exoellent  service  to  the  Union;  and  to  underline  his  patriotism, 

he  made  it  dear  that  he  had  not  raised  the  prioes  of  these  guns 

IS 

although  the  oost  of  material  had  increased  greatly. 

The  problem,  however,  was  with  Parrott’s  big  guns;  and  he 

expressed  understandable  oonoern  over  their  hazardous  performance.  He 

postulated  that  the  trouble  was  with  the  shells  rather  than  the  oannons. 

As  it  happened,  he  produoed  the  shell  oasings,  and  the  government  filled 
19 

them  with  powder.  Perhaps  Parrot's  assertion  was  an  attempt  to  avoid 

full  blame,  but  it  vas  as  plausible  at  the  time  as  any  explanation.  But 

others  thought  that  the  guns  rather  than  the  shells  were  at  fault. 

Major  Thomas  J.  Rodman  told  the  oomaittee  that  the  vrought-iron  band 

that  reinforced  the  oast-iron  breech  in  the  Parrott  design  tended  to 

separate  at  every  firing.  The  result,  according  to  Rodman,  was  the  loss 

of  the  protection  of  the  reinforoing  band  and  the  subsequent  destruction 
2° 

of  the  gun.  The  point  is  that  the  science  of  adopting  both  rifling 
and  wrought  iron  to  heavy  artillery  was  quite  new  and  unsettled. 


tjfil  - i -J  ■•■*/**-  .vvjin'j 


titruiL, 


Part  of  tha  problem  with  Parrott's  heavy  guns  oan  be  traoed  to 
the  rushed  procedure  that  attended  the  acquisition  of  the  weapons. 

Parrott  offered  the  first  100-pounder  to  the  government  in  the  fall  of 
1861.  Immediatelyi  Captain  Stephen  V.  Benet,  an  inspector  of  ordnance 
at  the  West  Point  Foundry,  was  ordered  to  test  the  weapon  in  oonjunotion 
with  the  Navy.  The  gun  was  fired  a thousand  times  without  failing. 

The  auooess  of  the  initial  test  and  the  good  reputation  of  the  smaller 

Parrott  models,  oombined  with  the  emergenoy  oreated  by  the  war,  genera  - 
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ted  a rapid  order  for  more  of  the  100-pounders.  The  difficulty  was 
that  the  guns  were  not  uniformly  reliable.  A less  rushed  acquisition 
might  have  exposed  the  weakness  of  the  100-pounders  before  they  were 
put  into  the  hands  of  servioemen. 

Although  the  oommittee  was  oonoerned  about  the  bursting  of  \ 

heavy  artillery,  it  dealt  rather  miidy  with  the  matter.  It  leveled  no 
charges  and  apparently  damaged  no  careers,  least  of  all  that  of  Captain 
Benet,  the  officer  who  tested  the  first  100-pounder;  he  later  beoame 
Chief  of  Ordnanoe. 

The  issue  that  really  oonoerned  the  oommittee  was  why  the 
ordnanoe  agencies  purchased  particular  types  of  heavy  artillery  to  the 
exclusion  of  others.  From  the  reoord  of  the  investigation,  it  is 
apparent  that  the  lawmakers  were  trying  to  determine  if  oertain  inven- 
tors enjoyed  unwarranted  preferential  treatment  in  the  procurement  of 
heavy  guns.  At  the  time,  two  names  dominated  the  field  of  Army  heavy 
ordnanoe:  Rodman  and  Parrott. 

Major  Thomas  J.  Rodman  was  an  ordnanoe  offioer  of  great  oreative 
ability.  He  was  a young  man,  just  four  years  out  of  West  Point,  when 
in  1845,  he  developed  the  principle  of  initial  tension  in  oast-iron 
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gun  construction.  Rodman's  Idas  was  stimulated  by  the  traglo  bursting 

of  a large  gun  on  the  steamer  Prlnoeton  a year  earlier.  He  beoame 

oonvlnoed  that  the  prevailing  method  df  ooollng  newly  oast  guns  set  up 

stxalns  within  the  metal  that  invited  future  rupture.  At  that  time, 

guns  were  oast  as  solid  pieoes;  bores  were  drilled  later.  In  this 

method  of  easting,  ooollng  began  with  the  outside  and  prooeeded  into  the 

inside  of  the  metal.  Guns  oooled  from  the  exterior,  reasoned  Rodman, 

oompressed  the  interior  metal,  establishing  permanent,  adverse  strains 

that  were  intensified  when  the  oannon  discharged.  Rodman's  solution 

was  simple;  he  envisioned  oasting  guns  with  hollow  bores  and  then 
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ooollng  the  metal  from  the  inside.  This,  he  felt,  would  oause  eaoh 

suooessive  layer  of  metal  to  shrink  onto  the  one  before  it,  in  muoh 

the  same  way  that  rims  were  shrunk  on  wheels.  The  result  would  be  an 

even,  permanent  oompressive  foroe  throughout  the  depth  of  the  metal  that 
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would  give  additional  strength  to  the  oannon  barrel. 

Rodman  tried  three  times  to  interest  the  Ordnance  Department 
in  his  process.  He  offered  it  to  Lieutenant  Colonel  George  Taloott, 
who  was  aoting  Chief  of  Ordnanoe;  and  later,  in  1846,  he  approeohed  the 
head  of  the  Department,  Colonel  George  Bomford.  In  both  instances,  he 
was  rebuffed,  Rodman  then  took  his  idea  to  Charles  Knap,  a oivilian 
proprietor  of  the  Fort  Pitt  Foundry  near  Pittsburgh.  Knap  thought  that 
the  plan  had  merit.  Rodman  returned  to  Washington,  found  Taloott,  and 
tried  onoe  again  to  interest  the  Department  in  his  idea.  Rebuffed  the 
third  time,  he  asked  Taloott  if  there  would  be  any  impropriety  in 
seouring  a patent  and  turning  the  idea  over  to  private  enterprise. 
Taloott,  seemingly  glad  to  be  rid  of  the  bothersome  lieutenant,  said, 
"Certainly  not."  Soon  afterwards, Rodman  entered  into  an  agreement  with 
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Knap  whereby  h«  yielded  one  half  of  his  interest  in  the  patent  to  the 
25 

manufacturer. 

After  several  more  years  of  development,  the  idea  was  a remark- 
able suooeas.  In  1859,  Seoretary  of  War  John  B.  Floyd  was  sufficiently 
impressed  to  order  that  all  heavy  oannons  for  land  servios  be  oast  on 
the  Rodman  principle.  It  is  interesting  that  he  aoted  without  the 
recommendation  of  the  Ordnanoe  Board.  However,  the  Department  fell  into 
line  and  began  to  purchase  the  weapons.  The  introduction  of  Rodman 
guns  was  given  a boost  in  1861  when  a mixed  board  of  artillery  and 
engineer  officers  met  to  consider  the  armament  of  ooast  defenses.  They 
oonoluded  that  the  introduction  of  armored  warships  demanded  guns  of  at 
least  8-inoh  caliber.  The  great  majority  of  ooast  artillery  was  well 
below  that  requirement.  An  ordnanoe  board  that  inoluded  Major  Dyer 

and  Captain  Rodman  then  recommended  that  the  required  guns  be  oast  on 
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the  Rodman  principle.  During  the  war,  the  principle  was  used  in  the 
oonstruotion  of  substantial  numbers  of  guns  in  sizes  of  8-,  10- , and 
15-inoh.  By  the  end  of  the  oonfliot,  the  Ordnanoe  Department  had 
become  fully  committed  to  the  Rodman  design  for  heavy  artillery. 

In  the  oontext  of  today's  bureauoratio  morality,  Rodman's 
servioe  on  the  1861  board  may  seem  to  be  a case  of  oonfliot  of  interest. 
At  the  time,  however,  restrictions  on  suoh  matters  were  not  olearly 
defined.  However,  it  was  an  unfortunate  situation,  beoause  Rodman's 
association  with  the  Ordnanoe  Department  offered  detraotors  the  suspi- 
cion that  he  was  engaged  in  collusion  to  further  his  own  interests.  His 
participation  on  the  board  did  nothing  to  allay  those  suspicions.  In 
addition,  Dyer's  early  and  lorg  association  with  Rodman  was  a situation 
that  would  return  to  haunt  the  former  when  he  assumed  responsibilities 


i'-kumC&i.. 


91 


for  asking  deoiaions  on  hsavy  weapons  as  the  new  Chief  of  Ordnance. 

The  seoond  major  contributor  to  Army  heavy  ordnanoe  was  Robert 
Parker  Parrott.  He  has  already  been  lntroduoed  in  these  pages;  however, 
this  interesting  man  deserves  a oloser  look.  Parrott  was  commissioned 
in  the  Artillery  in  1824.  He  soon  ohanged  his  branoh  to  Ordnanoe.  In 
1836,  he  resigned  from  the  servioe  with  the  rank  of  oaptain.  For  the 
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next  thirty-one  years  he  was  superintendent  of  the  West  Point  Foundry. 

His  relatively  ohesp  and  easily  produoed  design  for  rifled  artillery 

helped  to  fill  the  rapidly  expanding  Union  need  for  guns.  The  fame  of 

his  smaller  artillery  was  unoontested;  however,  the  tendenoy  of  his 

larger  oalibers  to  burst  made  him  a controversial  oontributor  to  the 

ordnanoe  of  both  the  Army  and  Navy.  He  put  a great  amount  of  faith  in 

the  supposed  strength  derived  from  banding  the  breeoh  of  a oast-iron 

oannon  with  wrought  iron.  He  oast  the  barrels  by  the  old  solid-oore 

method.  It  was  not  until  late  in  the  war  that  he  began  to  employ  the 

Rodman  prinoiple  of  oastlng,  in  addition  to  the  wrought-iron  band,  in 
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the  oonstruotion  of  heavy  artillery.  Although  his  servioe  with  the 
Ordnanoe  Department  ended  in  1836,  like  Rodman  he  was  vulnerable  to 
implioations  that  his  suooess  in  selling  guns  to  the  Army  was  more  the 
produot  of  oronyism  than  merit. 

The  Committee  on  the  Conduot  of  the  War  took  a hard  look  at  the 

money  paid  to  Rodman  and  Parrott.  Rodman  had  yielded  the  half  interest 

in  his  patent  to  Knap  three  years  earlier  in  exchange  for  a payment  of 

1/2^  per  pound  for  all  subsequent  oastings;  and  as  a civilian  entrepre- 
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neur,  Parrott  olalmed  only  a "fair"  manufacturer's  profit.  These 
explanations  did  not  seem  to  disturb  this  partioular  group  of  lawmakers; 
but  congressional  interest  in  the  money  paid  to  Rodman  was  by  no  means 
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over. 

The  propriety  of  military  inventors  holding  patents  on  devioes 

purohased  by  the  government  was  to  remain  in  limbo  for  a number  of 

years.  A military  tribunal  in  1868  issued  the  opinion  that  a government 

employee,  in  or  out  of  the  servioe,  should  be  permitted  a patent  right 

on  any  invention,  even  though  federal  facilities  might  have  been  used 

in  the  oreation  of  the  devioe.  However,  there  was  an  exoeption;  the 

members  of  the  tribunal  felt  that  if  it  was  the  duty  of  the  employee 

to  make  experiments  to  improve  a speoifio  pieoe  of  equipment,  then  the 

government  should  have  the  right  to  use  the  invention  without  further 

compensation.  In  Rodman's  oase,  the  tribunal  implied  that  he  qualified 
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for  a patent.  The  military  oourt's  opinion  was  not  a definitive 

resolution  of  the  patent  problem;  and,  of  oourse,  its  interpretation 

was  not  available  to  the  Senate  oommittee  in  1665. 

The  question  of  patent  rights  aside,  the  Senators  thought  that 

it  was  time  to  depart  from  heavy  guns  oonstruoted  of  oast  iron. 

Virtually  all  American  heavy  artillery  was  made  of  the  material.  The 

oonmittee  acknowledged  that  the  Rodman  guns  were  among  the  best  smooth* 

bore,  oast-iron  pieces  in  any  servioe.  But  they  thought  that  rifled 

artillery  was  needed,  and  the  adoption  of  rifling  in  large  oast-iron 

guns  had  been  less  than  suooessful,  as  evidenoed  by  the  poor  reoord  of 

the  Parrott  weapons.  The  committee  reoounended  in  its  peport  that  the 

War  Department  introduoe  large -oa liber,  wrought-iron  guns  into  servioe 
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as  soon  as  praotioal.  Herein  lay  one  of  the  seeds  of  difficulty  that 
was  to  degrade  the  effioienoy  of  the  Ordnanoe  Department  as  an  agenoy 
of  weapons  development  for  the  next  fifteen  years:  with  a steadfastness 

that  constantly  provoked  the  anger  of  its  oritios,  the  Department 
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would  remain  committed  to  oast  iron  in  the  oonstruotion  of  heavy 
artillery. 

At  the  time  the  oommittee  oonduoted  ita  hearings,  a large 

wrought-iron  gun  was  available  to  the  Ordnanoe  Department.  Horatio 

Ames,  a New  Sngland  industrial  pioneer,  began  experimenting  with  the 
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oonstruotion  of  wrought-iron  guns  about  1851.  Ten  years  later,  the 

Navy  Department  had  given  him  an  order  for  five  50-pounders  on  an 

experimental  basis.  The  price  was  too  high,  and  the  Navy  deolined  to 
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order  any  more.  However,  in  1863,  President  Linooln  beoame  interested 

in  Ames'  wrought-iron  weapons  and  personally  gave  him  an  order  for 

fifteen.  He  stipulated  that  they  were  to  be  at  least  100-pounders. 

And  if  they  were  found  to  be  better  than  servioe  guns  of  similar  caliber, 

the  President  promised  to  advise  the  appropriate  authorities  that  Ames 
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be  paid  at  a rate  of  85^  per  pound  of  oannon  weight.  Interestingly, 
Linooln  wrote  a subsequent  memorandum  which  said,  "If  Horatio  Ames  will 
make  ten  wrought-iron  guns  after  his  method,  which  shall  answer  satis- 
factorily suoh  tests  as  I shall  order,  I will  see  that  he  gets  paid  $1 
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per  pound  for  eaoh  gun."  Considering  the  relatively  high  first  price 

of  the  weapons,  85^  (Rodman  guns  were  being  purchased  for  7 8/lOtf  per 
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pound),  it  was  a curious  memo.  In  any  event,  Ames  did  provide  fifteen 

7-inoh  guns  (125 -pounders)  in  September  1864.  Linooln  ordered  a mixed 

board  of  Army  and  Navy  offioers  to  test  the  weapons  at  Bridgeport, 

Conneotiout.  The  board  inoluded  one  Army  ordnanoe  offioer,  Major 
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Theodore  T.  S.  Laidley.  The  first  gun  was  suooessfully  tested,  and 

the  board  unanimously  reported  in  October  that: 

. . . Ames'  wrought-iron  guns  possess  to  a degree  never  before 
equalled  by  any  oannon  of  equal  weight  offered  to  our  servioe,  the 
essential  qualities  of  great  lateral  and  longitudinal  strength,  and 
great  powers  of  enduranoe  under  heavy  oharges;  that  they  are  not 


94 


liable  to  bvrat  explosively  and  without  warning,  avan  whan  fired 
undar  vary  high  ohargaa;  and  that  thay  ara  wall  adaptad  to  tha 
wants  of  tha  sarvioa  generally,  but  aapaoially  wherever  long 
ranges  and  high  valooitias  ara  required.38 

Additional  tests,  at  the  time  apparently  suooassful,  ware  being 

made  on  tha  Ames  guns  whan  tha  inventor  testified  in  tha  olosing  days 

of  tha  oongrassional  committee's  investigation.  Ha  stated  that  tha 

prioa  of  tha  fifteen  guns  was  8Sd  par  pound,  but  that  tha  prioa  for 

additional  weapons  would  be  a dollar.  His  explanation  was  that  wrought- 

iron  weapons  required  muoh  labor  to  produoa  and  that  tha  oost  of  both 

labor  and  material  had  risen.  Ames  estimated  that  he  oould  supply  a 

200-pounder  (about  8-inoh)  for  $28,000.  In  contrast,  Ihe  largest  Parrott 

gun,  the  300-pounder  (10-inoh),  was  available  for  $8,000;  and  the 
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largest  Rodman  smoothbore,  the  15-inoh,  was  being  produoed  for  $7,500. 

In  spite  of  the  high  prioa  of  the  Ames  weapon, the  committee  urged  the 
rapid  adoption  of  wrought-iron  guns. 

Oyer  had  assumed  the  responsibilities  of  Chief  of  Ordnanoe  mid- 
way through  the  oongrassional  investigations.  In  Ootober  1865,  nine 
months  after  the  issuanoe  of  the  ooomittee's  recommendations,  he 
published  his  first  annual  report. 

In  that  report,  his  emphasis  on  heavy  artillery  is  dear.  "The 
estimates  [Dyer's]  for  the  next  fiscal  year  call  for  appropriations  only 
for  continuing  the  armament  of  our  permanent  fortifications,  and  for  the 

work  already  begun  for  inoreaaing  the  manufacturing  and  storage  oapaoity 
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of  the  arsenals,  ..."  However,  in  the  appropriations  for  armament, 
the  Ames  gun  was  dropped  from  consideration.  All  rifled  artillery 
aooepted  by  the  Department  was  subjeot  to  proof -tests  of  ten  rounds. 

Two  of  the  Ames  weapons  had  burst  in  proof;  a third,  bored  up  to  8 inoh® 
in  a separate  experiment  and  fired  twenty-four  times,  also  failed.  Dyer 


announced  that  "Tha  failures  . . . indicate  that  these  guns  cannot  be 

relied  upon,  and  that  no  more*  of  them  ought  to  be  made  for  the  depart- 
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ment."  At  the  same  time,  he  ordered  the  oonstruotion  of  all  the 

heavy  artillery  carriages  and  oast-iron  barrels  that  manufacturing 
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faollities  oould  produoe.  This  vas  the  beginning  of  a great  and 
oontinulng  postwar  emphasis  by  the  Ordnanoe  Department  on  the  develop- 
ment and  produotion  of  oast-iron  heavy  artillery  for  ooast  defense. 

In  the  five  years  that  followed  the  war,  the  Department  did  a 
negligible  amount  of  work  on  field  and  siege  artillery.  In  1866,  Dyer 
reported  that  experimental  wrought-iron  field  and  siege  oarriages  had 

been  oonstruoted  and  tested.  It  was  oertain,  he  said,  that  the  new 
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designs  would  replaoe  oarriages  of  wood.  His  optimism  was  premature. 

Although  the  Department  was  not  opposed  to  the  use  of  wrought  iron  in 

oarriages,  the  designs  by  Majors  Thomas  J.  Rodman  and  James  G.  Benton 

progressed  no  further  than  the  experimental  stage.  It  was  not  the 

fault  of  the  materiel;  the  Chief  of  Ordnanoe  subsequently  decided  to 

ignore  further  effort  in  the  area  for  reasons  of  economy;  he  ohose  to 

rely  instead  on  the  great  glut  of  wooden  oarriages  produoed  during  the 
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war.  Before  the  deoade  turned,  the  Department  did  begin  the  design 

of  a 3.5-inoh  field  gun.  It  was  to  look  similar  to  the  3-inoh  piece, 

and  it  was  to  be  oonstruoted  from  either  bronze  or  wrought  iron.  However, 

like  the  new  wrought-iron  oarriages,  it  never  got  beyond  the  development 
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stage. 

There  was  no  pressure  on  the  Department  to  give  any  emphasis  to 

the  development  of  light  guns.  William  Barry,  the  foremost  artilleryman 

in  the  Army,  felt  that  the  proportion  of  rifled  guns  to  smoothbores  was 
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already  greater  than  neaessary;  and  in  addition,  he  was  completely 
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opposed  to  tho  adoption  of  tha  new  oonoapt  of  breeoh-loading  (introduoad 

to  tha  Union  A ray  in  tha  Whitworth).  In  hia  words , "Thara  is  eoaroely 

any  advantaga  in  having  a fiald-gun  load  at  tha  braaoh;  indeed,  aa  far 
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aa  rapidity  of  firing  is  oonoarnad,  it  la  a disadvantage."  And 

William  T.  Shannon,  whan  ha  baoama  Commanding  Ganaral  of  tha  Army* 

statad  olearly,  "In  fiald  guns  tha  azparianoa  of  our  lata  war  demon- 

atratas  that  wa  hava  in  tha  Napoleon  twalva-poundar  smooth-bora,  and  in 

tha  thraa-inoh  ordnanoa  riflad  gun,  all  that  la  to  ba  daairad  at  this 
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tlma."  Neither  tha  Ordnanoa  Department,  tha  Artillery,  tha  Commanding 
General  of  tha  Army,  nor  tha  Congress  displayed  muoh  disoernable 
interest  in  the  improvement  of  fiald  artillery  material.  Tha  produot 
of  all  this  satisfaction  with  tha  status  quo  was  that  tha  Ordnanoa 
Department  was  free  to  devote  its  energies  to  tho  development  of  heavy 
guns. 

Tha  oontrovaray  over  tha  relative  merits  of  wrought  and  oast- 
iron  oonstruotion  did  not  affoot  fiald  artillery.  Tha  3-inoh  rifle,  a 
Department  design,  was  made  of  wrought  iron;  and  tha  10-pounder  Parrott 
had  a oast-iron  barrel  with  a wrought-lron  band  around  the  braaoh,  both 
served  wall  during  the  war.  With  the  re?i.atively  small  3-inoh  rifle,  tha 
oost  of  wrought-iron  oonstruotion  never  baoama  an  issue;  and  tha  light 
oharges  used  in  fiald  artillery  did  not  expose  problems  with  either 
metal.  However,  not  many  years  in  tha  future,  greater  power  would  be 
demanded  from  light  guns.  By  then,  the  issue  of  the  best  oannon  metal 
would  be  solved,  largely  beoause  of  the  requirements  of  heavy  artillery. 

The  problem  with  heavy  artillery  was  twofdld.  First,  the  large 
oharges  of  powder  used  to  drive  heavy  projeotiles  put  tremendous  explo- 
sive pressures  on  gun  barrels;  therefore,  muoh  strength  was  needed  to 
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to  absorb  the  foroo.  Tht  sooond  problon  was  that  rifling  inortassd 
propallant  pros auras . Tho  projeotile  of  a rlflsd  piaoo  angagaa  spiral 
grooves  as  it  travals  down  tha  barrel;  this  causes  resistance  and  a 
buildup  of  gas  pressure  as  the  grooves  impart  a stabilising  spin.  Of 
oourse,  the  pressure  oan  be  reduoed  by  decreasing  the  sise  of  the  pro- 
pelling oharge , and  this  was  done;  in  a smoothbore,  the  oherge  was 

about  1/2  of  the  woight  of  the  projeotile;  and  in  a rifled  pieoe,  it 
49 

was  about  1/10.  But  the  oharge  oould  only  reduoed  to  a oertain  point, 
after  that,  the  trade  off  in  deoreased  range  made  rifling  impraotioal. 
Therefore,  in  order  to  maintain  range  in  heavy  artillery,  a great 
strength  of  metal  was  required  to  retain  the  propelling  pressure. 

Rodman  had  already  contributed  significantly  to  a solution  of 
the  pressure  problem  in  big  guns.  In  1859,  for  a while,  he  had  shifted 
his  inventive  genius  from  the  oestlng  of  metal  to  the  manufacture  of 
powder.  For  several  hundred  years  it  had  been  known  that  gunpowder 
burned  faster  when  it  was  ooarse  than  it  did  when  it  was  paoked  in  a 
finely  powdered  form.  The  reason  was  simple:  ooarse  grains  were 
exposed  to  more  air  than  paoked,  fine  powder.  Rodman  deoided  that  by 
carefully  controlling  the  sise  of  powder  grains  it  would  be  possible  to 
vary  the  rate  of  oombustion.  To  test  his  hypothesis,  he  had  the  duPont 
Company  produoe  six  batohes  of  gunpowder,  eaoh  with  a speoified  grain 
size  ranging  from  0.10  to  0.40  inoh.  The  test  was  a suooess;  and  the 
Army  quiokly  adopted  "mammoth"  powder  for  heavy  artillery  (0.9  to  0.6 
inoh),  and  "oannon"  powder  for  field  guns  (0.35  to  0.25  inoh).  The 
larger  grains  exposed  less  surfaoe  to  the  air;  therefore,  they  burned 
more  slowly.  As  a result,  a dangerous,  instantaneous  development  of 
great  pressure  from  a large  oharge  of  powder  oould  be  avoided  without  a 
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significant  loss  in  total  propelling  foroa.  Rodman  took  his  invtsti* 

gations  a stop  further  with  the  introduction  of  the  "perforated  oaks," 
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vhioh  was  a compressed  wafer  of  gunpowder  with  holes  t brought  it*  The 
improved  design  permitted  inoreased  aoouraoy  in  the  oontrol  of  propul- 
sive f oroe  , but  the  oost  of  production  prohibited  its  adoption  by  the 
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Army.  Rodman's  work  with  powder  oould  not  by  itself  solve  the  pres- 
sure problem  in  heavy  artillery!  designers  were  dreaming  of  guns  of 
yet  greater  size,  and  the  use  of  rifling  was  adding  an  awesome  oompli- 
oation. 

The  teohnioal  question  that  still  faoed  the  Ordnanoe  Department 

was  what  metal  oould  withstand  the  pressures  in  large  artillery  the 

beat?  Wrought  and  oast-iron  oonstruotion  eaoh  had  weaknesses.  Because 

of  the  nature  of  its  manufacture,  wrought  iron  oould  not  be  oast  into 

the  shape  of  a oannon,  pieoes  had  to  be  made  separately  and  then 

welded  together  to  build  a barrel.  The  Ames  gun  was  built  primarily  of 
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oonoentrio  rings.  The  welds  were  the  weakest  points  in  the  oonstruo-  | 

tion,  and  they  contributed  to  the  laok  of  uniform  reliability  of  the  j 
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guns  under  the  pressures  of  large  ohargea.  j 

Cast  iron  had  no  welds;  it  was  poured  into  a mold  in  the  shape 

i 

of  a oannon.  It  did,  however,  have  drawbaoks.  Castings  had  been  known  j 

1 

to  burst  spontaneously  on  oooling;  and  it  was  not  uncommon  to  find 
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oavities  in  the  metal.  Dyer,  responding  to  charges  in  publio  journals 

that  oast-iron  ordnanoe  was  worthless,  found  it  neoessary  to  explain  in 

his  1867  annual  report  that  the  Department  maintained  high  standards  on 

the  quality  of  metal  that  it  would  aocept;  and  as  a result,  many  oast- 
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iron  guns  were  oondomned  before  they  left  the  faotory.  There  was  | 

, j 

another  weakness  to  oast  iron:  it  was  brittle  a Too  brittle  to  take  j j 
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vary  wall  the  pressures  In  larga  rifled  weapons. 

In  the  midst  of  the  metal  controversy,  Dyer  requested  a board 

of  artillery,  engineer,  and  ordnanoe  offioers  to  review  the  needs  of 

ooast  defense.  They  reported  in  1867  that: 

. . . 'there  would  probably  be  required  for  the  permanent 
fortifications , in  addition  to  the  ordnanoe  now  on  hand,  805 
smooth-bore  guns  of  20,  15,  and  13  inohes  oalibxe,  810  rifles 
of  12  and  10  inohes  oaliber,  and  300  mortars  of  15  and  13  inohes 
oalibxe,  to  be  provided  from  time  to  time,  as  the  readiness  of 
the  forts  to  reoeive  armament,  the  oapaoity  of  the  foundries  for 
its  manufacture  and  the  appropriations  applicable  to  its  procurement 
may  warrant.' 

Although  he  realized  that  more  time  was  needed  to  develop  rifled  weapons, 
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Dyer  wanted  to  produoe  the  oast-iron  smoothbores  immediately. 

With  good  oause,  one  might  wonder  why  the  board  recommended  the 
purohase  of  such  a large  number  of  additional  smoothbores  in  an  age  in 
whioh  rifling  was  the  growing  attraction.  The  obvious  reason  is  that 
the  design  of  large  rifled  weapons  was  still  fraught  with  difficulty. 

But  beyond  that,  some  officers  considered  smoothbores  to  be  more  effi- 
cient than  rifles  against  ships  at  short  ranges.  Smoothbores  generally 
had  higher  muzzle  velocities  than  rifles  of  the  same  oaliber.  Of 
oourse,  the  advantage  reversed  at  long  ranges,  because  the  velooity  of 
the  spherioal  projeotile  dropped  off  more  rapidly  than  that  of  the 

elongated  one.  But, at  ranges  of  1,000  yards  or  less,  the  higher  velo- 
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oity  of  the  smoothbore  round  contributed  to  its  orushing  effeot.  The 

smoothbore  Rodman  guns  were  designed  to  "rack"  the  armor  of  ships--to 
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break  metal  by  oonoussion.  In  oontrast,  rifled  projeotiles  tended  to 
penetrate,  whioh  was  to  be  an  advantage  as  naval  armor  improved. 

In  spite  cfthe  differenoe  in  opinion  on  oast-iron  guns,  Dyer 
must  have  felt  that  his  standing  with  Congress  was  seoure.  He  petitioned 
the  lawmakers  for  relief  from  an  old  debt  to  the  government.  Their 
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reply,  in  1867,  was  a clear  Indication  that  he  oould  expeot  trouble 
ahead. 

Six  years  earlier,  as  a oaptain  in  oommand  of  the  arsenal  at 

Fort  Monroe,  Virginia,  Dyer  had  been  entrusted  with  $9,778.42  in 

publio  funds.  He  maintained  that  the  money  was  held,  as  required  by 

law,  in  the  United  States  depository  twenty -five  miles  away  at  Norfolk. 

Dyer's  problem  began  when  Virginia  seoeded.  He  said  that  he  was  unable 

to  retrieve  the  funds  after  the  passage  of  the  ordinanoe  of  seoession. 

The  money  was  never  recovered  by  the  Union;  and  after  the  war,  Dyer 
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petitioned  Congress  for  relief  from  responsibility. 

The  matter  was  turned  over  to  the  Military  Committee  of  the 

Senate  for  investigation.  The  oommittee,  in  a harsh  report  that  was 
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oritioal  of  Dyer,  recommended  against  relief.  The  Congressmen  oast 

suspicion  on  the  truthfulness  of  Dyer's  evidenoe,  all  but  oharged  him 

with  negligence  for  not  withdrawing  the  funds  in  time,  and  even  implied 
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that  he  might  have  converted  the  money  to  his  own  use. 

The  oommittee  was  headed  by  Jacob  U.  Howard  of  Michigan,  a 

Senator  plaoed  among  "the  most  radical  type"  by  Representative  James 
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G.  Blaine,  his  contemporary  and  author  of  Twenty  Years  of  Congress. 
Radioal  opposition  to  President  Andrew  Johnson's  Administration  had 
reaohed  a vehement  level  by  the  time  Dyer  submitted  his  petition.  It 
is  impossible  to  determine  how  much,  if  at  all,  politios  might  have 
influenced  the  committee's  deoision;  certainly  a scandal  involving  Dyer 
would  have  reflected  badly  on  the  Administration. 

In  1867,  Dyer* 8 difficulties  were  just  beginning.  Three  months 
after  the  investigation  into  his  loss  of  funds,  the  Seleot  Committee  on 
Ordnanoe,  also  headed  by  J.  M.  Howard,  began  hearings  on  the  purohases, 
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oontraots , and  experiments  of  the  Ordnanoe  Department.  The  investi- 
gation lasted  into  1869  and  oovered  a wide  range  of  Department  aotivi- 
ties.  In  the  beginning,  however,  it  focused  on  Dyer's  integrity  in 
past  government  purohases  of  artillery  ammunition.  The  oommittee 
issued  a speoial  report  on  the  matter,whioh  ended  with  the  reoommendatiai 

"That  the  President  be  respectfully  requested  to  remove  Brevet  Uajor 
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General  A.  B.  Dyer  from  the  position  of  Chief  of  Ordnanoe  . . . ." 

The  reoommendation  was  based  on  the  aoousation  that  Dyer  hau  used  his 

position  for  personal  financial  gain. 

The  history  behind  the  aoousation  began  in  1859,  when  Dyer,  then 

a oaptain,  proposed  to  the  Chief  of  Ordnanoe  that  the  Department  develop 

projeotiles  with  soft  metal  expanding  oaps  at  the  base  for  use  in 
67 

rifled  artillery.  Like  smoothbore  oannons,  most  early  rifled  guns 
were  loaded  at  the  muzzle.  Ordnanoe  designers  were  faoed  with  two 
problems;  first,  a rifle  round  had  to  fit  loosely  enough  in  the  oannon 
to  permit  the  loader  to  ram  it  down  the  bore;  seoond,  it  had  to  fit 
tightly  enough  to  trap  propelling  gas  and  to  engage  the  spiral  grooves 
when  the  gun  was  fired.  Dyer  sought  to  solve  the  dilemma  by  designing 
a shell  with  a base  that  would  expand  under  the  foroe  of  explosion. 

It  was  not  a novel  idea:  the  Minie  bullet  worked  in  much  the  same  way; 

and  Ephraim  Whitman,  an  Amerioan,  had  patented  a very  similar  conoept 
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five  years  earlier;  but  Dyer  seemed  to  think  that  the  invention  was  his. 
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However,  he  never  took  out  a patent  on  it.  Dyer's  design  soon 

appeared  in  shells  manufactured  by  two  oivilians,  Robert  Parrott  and 
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John  Absterdam. 

As  the  war  entered  its  last  years,  several  oivilian  inventors 
sought  government  oontraots  for  artillery  ammunition.  One  of  these  was 
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Clifford  Arriok,  the  designer  of  th«  Eureka  projectile.  The  Ordnance 

Department  tested  the  shells  provided  by  Arriok,  Absterdam,  and  several 

others.  Of  six  shells  tested,  the  Eureka  vas  listed  os  first  in  order 
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of  merit,  and  the  "Dyer"  Absterdam  was  last.  Subsequently,  however, 

as  Chief  of  Ordnanoe,  Dyer  purohased  only  5,000  of  the  Eureka  projeo-- 
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tlbs  while  ordering  68,000  of  the  Absterdam  variety. 

In  Howard's  oongressional  hearings.  Dyer  was  aooused  of 

oollaborating  with  the  "Absterdam  party"  for  finanoial  gain.  An  attornqr 

for  Absterdam  interests  testified  that  A.  C.  Diokson,  a oontraotor  for 

the  shell,  had  promised  Dyer  monetary  compensation  based  on  the  size  of 
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the  oontraot*  Dickson's  wife  corroborated  the  testimony.  It  was 
damning  enough  evidenoe,  but  the  aoousations  broadened  to  inolude  the 
reason  for  Dyer's  appointment  as  Chief  of  Ordnanoe. 

It  was  the  oommittee's  conclusion  that  Dyer  had  been  appointed 

to  the  post  so  that  the  "Absterdam  party"  might  seoure  luorative 

oontraota  for  artillery  ammunition.  Referring  to  the  vaguely  defined 

"party,"  the  Senate  report  states: 

Impressing,  . . . . , the  President  [Linooln]  and  his  political 
friends,  . . . their  influence  was  exerted  to  induoe  General  Ramsey 
to  issue  a large  order  for  these  projeotiles,  for  servioe;  but 
he  (Ramsey]  honestly  and,  as  the  result  shows,  most  properly  resisted 
all  suoh  influence,  . . . the  Absterdam  party,  despairing  of  their 
power  to  have  their  shell  bought  by  General  Ramsey,  deliberately 
went  to  work  to  have  him  removed;  . . . they  not  only  suooeeded  in 
this,  but  . . . ; they  aotually  named  as  his  suooessor  Major  A.  B. 
Dyer.  Ur.  Diokson  testifies  that  he  had  been  assured  by  Major 
Laidley  [Ordnanoe  Department]  that  if  Major  Dyer  should  be  made 
Chief  of  Ordnanoe,  the  'Absterdam  party'  would  get  all  the  orders 
they  wanted,  . . . 

That  Linooln  was  interested  in  the  shell  is  indisputable.  He 

75 

did  enoourage  a reluotant  Ramsey  to  buy  some  for  evaluation.  And  in 
an  order  to  Captain  James  G.  Benton  at  the  Washington  Arsenal  directing 
that  a test  of  the  shells  be  oondueted,  the  President  referred  to 


A.  C.  Diokson  as  "my  friend,"  However,  former  Secretary  of  War 

Stanton  testified  that  he  alone  decided  that  Dyer  should  replace  Ramsey 

and  that  the  President  did  not  initiate,  but  only  approved  the 
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deoision. 

The  investigation  was  a vioious  affair  with  political  over- 
tones. The  oharges  made  in  the  report  were  released  through  the  press 
to  the  public.  The  Chief  of  Ordnanoe  was  incensed;  and  he  boldly  wrote 
to  Secretary  of  War  John  M.  Sohofield  requesting  "»  . . . that  I may 
be  brought  to  trial  before  a court-martial,  at  an  early  day,  on  each 

and  all  of  the  offences  oharged  against  me  in  the  report  of  the  Select 
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Joint  Committee  on  Ordnance,  ...”  In  response  to  Dyer's  request, 

a military  Court  of  Inquiry  was  convened  in  Washington  in  November 
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1868. 

The  investigation  of  Department  activities  begun  by  Senator 
Howard's  oommittee  in  1867  had  continued  through  the  session  of  the 
Court  of  Inquiry.  The  question  of  Dyer's  involvement  with  the 
Absterdam  interests  was  treated  separately  from  the  other  issues  that 
drew  the  scrutiny  of  the  committee.  The  report  on  Dyer  was  issued  in 
July  1868,  and  the  Court  of  Inquiry  oonvened  in  November.  In  January 
1868,  prior  to  the  issuanoe  of  the  July  report.  Dyer  appeared  before  the 
oommittee  to  answer  questions  about  royalties  paid  to  Rodman. 

It  was  a tight-lipped  Dyer  that  took  his  seat  before  Howard's 
group.  With  replies  that  were  oold  and  barely  more  than  monosyllables, 
he  responded  to  needling  questions  about  royalties  collected  by  Rodman. 
He  answered  that  he  knew  little  about  the  inventor's  patent  arrangements. 
The  inquisitor  suggested  that  total  royalties  already  paid  amounted  to 
about  $263,660,  of  whioh  half  belonged  to  Rodman.  The  Congressman 
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implied  that  Rodman,  with  Oyer's  assistance,  was  beooming  a rioh  man 
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as  a result  of  his  association  with  the  Ordnance  Department. 

At  the  time  of  the  investigation,  Rodman  was  assigned  as 

Constructor  of  Ordnance  for  the  Department,  a particularly  sensitive 

position  for  the  man  under  the  oiroumstanoes.  Among  his  duties  was 

responsibility  for  determining  what  kind  of  metal  shoud  be  used  for 
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gun  construction. 

The  paranoia  that  Dyer  must  have  felt  was  shared  by  at  least 
one  of  his  interrogators.  A year  earlier,  the  committee  had  passed  a 
resolution  calling  for  a halt  to  acquisitions  of  cast-iron  heavy  artil- 
lery. The  Secretary  of  War  had  subsequently  ordered  Dyer  to  buy  no  more 
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without  his  authority.  Dyer  later  wrote  in  his  annual  report  that 

"Persistent  efforts  have  been  made  for  some  time  past  by  ignorant  or 

designing  persons  to  destroy  publio  confidence  in  the  heavy  guns  which 
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have  been  provided  by  the  ordnanoe  departments  of  the  army  and  na-vy." 
Dyer  had  not  made  the  category  of  "ignorant  or  designing  persons" 
sufficiently  exclusive;  it  was  too  easy  for  his  oongressional  inquisi- 
tors to  infer  that  they  might  be  inoluded.  Dyer  must  have  shifted  a bit 

84 

in  his  seat  as  he  explained  that,  that  had  not  been  his  intention. 

The  anger  of  the  Congressmen  was  further  excited  by  the  testimoiy 
of  oivilian  inventors.  Horatio  Ames  oomplained  to  the  oomoittee  that 
the  government  had  rifled  some  of  his  oannons  with  a twist  that  was  too 
slow,  one  that  insured  that  the  guns  would  burst.  He  added  that  some  of 
his  pieoes  were  test-fired  with  excessive  propelling  charges,  which  un- 
fairly disqualified  the  guns  from  purchase,  because  the  government  had 

rules  against  taking  into  service  oannons  that  had  been  testod  under  great 
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strain.  There  was  some  validity  to  Ames'  oharges.  Sven  Major  Laidley, 
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an  ordnanoe  teat  offioer,  waa  willing  to  admit  that  tha  rifling  and 
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powder  ware  inappropriate.  However,  in  defenae  of  the  ordnanoe  agen- 

oiea,  it  muat  be  aaid  that  the  guna  were  of  a new  oonatruotion,  and  as 
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a result,  excessive  testing  waa  not  neoessarily  unreasonable. 

Nonaan  Wiard,  another  oivilian,  was  oalled  to  give  his  opinion 
on  heavy  artillery.  Like  Ames,  he  had  been  disappointed  in  a past 
attempt  at  a government  oontraot.  Wiard  did  not  limit  his  oritioism 
to  simple  faota  as  he  lashed  out  at  the  performance  of  military  weapons 
developers : 

. . . ; how  muoh  life  of  oitizen  soldiers  and  honor  of  the 
nation  have  been  misdireoted  and  wasted,  ...  I am,  . . . con- 
fident that  no  example  of  suoh  imbeoility  of  invention  and  paucity 
of  praotioal  results  ever  before  attended  an  effort  oonduoted 
with  so  muoh  flourish,  on  so  grand  and  expensive  a soale  [the 
development  of  heavy  artillery]  , ...  88 

The  tone  of  Wiard'e  condemnation  was  refleoted  in  the  final  oonolusions 

of  the  committee. 

In  February  1869,  having  oompleted  its  work,  the  committee 
issued  a report  of  findings.  It  was  a scathing  denunciation  of  the 
weapons  development  agenoies  of  both  the  Army  and  the  Navy.  Committee 
members  were  harshly  oritioal  of  ordnanoe  offioers  for  failing  to  pro- 
vide the  nation  with  effective,  rifled,  large-oaliber  guns.  European 

designers  had  done  no  better,  and  the  Congressmen  were  willing  to  admit 
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it,  but  that  did  not  mitigate  theif  anger.  They  charged  the  offioers 

of  the  Department  with  inoompetenoy: 

Meohnios  is  an  exaot  soienoe,  and  ignoranoe  ...  in  the  oonstruo- 
tion  of  guns  would  seem  to  show  either  want  of  knowledge  of  its 
principles,  failure  to  understand  their  application,  or  super- 
ficiality of  investigation,  surprising  in  men  whose  m^gds  have  been 
from  boyhood  trained  in  the  direotion  of  a specialty. 

Also,  they  aooused  them  of  laziness: 

. . . , the  ordnanoe  offioers,  knowing  their  positions  seoure  to 
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them  for  life,  have  not  felt  the  inoentive  to  exertion  and 
improvement  whioh  stimulates  men  not  in  government  employ,  and 
they  have  beoome  attaohed  to  routine  and  to  the  traditions  of 
their  oorps,  jealous  of  innovation  and  new  ideas,  and  slow  to 
adopt  improvements.91 

And,  they  oalled  them  arrogant: 

, . . , these  offioers,  educated  to  a specialty  and  proud  of  their 
positions,  come  to  look  upon  themselves  as  possessing  all  the 
knowledge  extent  upon  the  subject  of  ordnanoe,  and  regard  oitizen 
inventors  and  mechanics  who  offer  improvements  in  arms  as  ignorant 
and  designing  persons,  and  pretentious  innovators,  who  have  no 
oleim  to  consideration. 8 

But,  perhaps  the  most  damning  aoouaation  was  conflict  of  interest: 

. . . prominent  offioers  have  been  inventors  of  arms,  and  have 
possessed  sufficient  influence  to  seoure  the  adoption  and  retention 
in  service  of  their  inventions  frequently  without  due  regard  to 
the  question  of  real  merit,  . . . 

It  would  be  no  understatement  to  say  that  these  were  strong  allegations 
of  general  misfeasanoe.  The  reoord  of  the  Ordnanoe  Department  was 
certainly  not  above  suspicion,  but  by  the  late  1860's  antagonisms 
between  the  oomnittee  and  the  Department  seemed  to  maintain  their  own 
momentum,  the  produot  of  emotion  as  muoh  as  reason. 

The  Congressmen  reoonmended  that  offioers  be  prohibited  patent 
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rights  on  inventions  used  by  the  government.  The  political  hazards 
of  holding  a patent  were  clear.  Although  offioers  oontinusd  to  produoe 
novel  ideas  that  contributed  to  the  development  of  Amerioan  ordnanoe, 
it  is  impossible  to  determine  to  what  degree  the  example  of  the  inuendos 
that  attaohed  themselves  to  Rodman  might  have  discouraged  military 
inventiveness  among  other  soldiers. 

Having  considered  the  matter  of  patents,  the  oommittee  moved 

on  to  attaok  the  very  existence  of  the  Ordnanoe  Department.  They 

reoommended  that  it  be  entirely  abolished  and  that  its  duties  be 
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transferred  to  the  Artillery.  The  reoommendation  rekindled  an 
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argument  -that  had  smoldered  ever  ainoa  tha  establiataent  of  tha 
Ordnance  Department . 

Tha  ooninittaa  made  other  reoommendations,  but  tha  one  of  moat 

immediate  importanoe  to  tha  Ordnanoa  Department  vaa  that  work  oaaaa 

entirely  on  the  armament  of  fortlfioationa.  The  Congressmen  were  not 

oppoaed  to  ooaat  defenae,  but  they  were  very  muoh  againat  Dyer 'a  program 

of  aoquiaition.  They  regarded  amoothborea  as  obaolete  and  money  apent 

on  them  aa  waated.  And  while  they  were  in  favor  of  rifled  guns,  they 

were  oppoaed  to  Dyer's  new  plan  to  satisfy  the  requirement  by  rifling 

96 

Rodman  smoothbores*  The  reoord  of  oast- iron,  rifled  artillery  was 

by  no  means  excellent,  but  it  was  not  olaar  that  any  other  metal  waa 

better.  The  oommittee  stopped  short  of  reoommending  that  Ames'  gun 

be  adopted;  it  did,  however,  insist  "That  every  enoouragement  should  be 

given  to  inventors  [oivilian]  , and  a full  and  fair  trial  aooorded  to 

all  devioea  offered  to  the  government  that  promise  a solution  to  the 
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ordnanoe  problem. 

The  Court  of  Inquiry,  oalled  to  investigate  the  July  1868 

ohargea  againat  Dyer,  had  been  in  session  during  the  final  months  of 

the  oommittee* s investigation.  The  evidenoe  against  the  Chief  of 

Ordnanoe  was  reheard  by  four  general  offioera  headed  by  George  H.  Thomas 

(of  Rook  of  Chiokamauga  fame).  The  oourt  oleared  Dyer  of  all  oharges 

of  misoonduot.  On  the  oentral  issue  of  the  alleged  manipulation  of 

oontraots  for  personal  gain,  the  generals  determined  that  Dyer  had 

reoeived  no  compensation  and  that  any  olaim  by  Dyer  for  royalty  rights 

was  no  more  sinister  than  the  simple  "...  pride  of  an  inventor  or  a 
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desire  to  protect  the  interests  of  the  United  States."  The  oourt  did 
not  aooept  the  allegation  that  Dyer  sought  finanoial  compensation.  The 


108 


findings  of  the  oourt  give  the  faint  appearanoe  of  a "whitewash*,"  but 
on  the  other  hand,  Dyer  eeema  to  have  been  somewhat  "railroaded"  in  the 
previous  congressional  hearings. 


Whatever  the  truth  may  be,  the  oaae  presented  by  Dyer's  detrao- 

tors  was  seriously  injured  by  a oounteroharge  made  by  Major  Ben$t  and 

oonfiroed  by  Benjamin  Hotohkiss,  a notable  oivilian  designer  of  ordnanoe. 

Benet  deolared  that  Clifford  Arriok,  had  asked  Hotohkiss  in  1867 

".  . .to  Join  a ring  of  speculators  in  projeotilee,  in  order  to  reoon- 

struot  the  Ordnanoe  Department  for  the  purpose  of  putting  their  own 
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projeotiles  upon  the  government  . . . " Arriok,  one  of  Dyer's  ao- 
ousors,  was  the  inventor  of  the  Eureka  projeotile  whioh  had  been  por- 
trayed as  unfairly  ignored  by  the  Chief  of  Ordnanoe  in  the  congressional 
Investigations  in  1867.  After  hearing  this  and  other  testimony,  the 
oourt  reoommended  that  no  further  action  be  taken  against  Dyer. 
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President  Grant  approved  the  reoommendation  .of  the  oourt  in  May  1869, 

No  doubt  bolstered  by  the  oourt' s deoision,  and  as  if  to  prove 

that  he  oould  not  be  Intimidated  by  the  weight  of  congressional  oritioi* 

against  him,  in  1869  the  irrepressible  Dyer  oontinued  his  emphasis  on 

oast-iron  weapons.  The  engineers  of  his  department  successfully 

increased  the  propelling  oharge  for  the  15-inoh  smoothbore,  giving  it 

greater  effectiveness  and  new  importance,  aooording  to  Dyer.  In  addition 

they  were  oonduoting  experiments  with  smoothbore  guns  of  even  greater 

size — two  20-inoh  mammoths  that  had  been  built  earlief  in  the  deoade. 

In  his  oontinuing  work  on  smoothbores,  Dyer  was  supported  by  William 
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Sherman,  still  the  Commanding  General  of  the  Army.  In  a letter  to 
Dyer,  he  wrote,  "I  have  no  faith  at  all  in  long  range  firing  on  land  or 
on  the  seaooast,  Either  a 10-inoh  or  15-inoh  smoothbore  has  range  and 
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aoouraoy  enough  for  praotioal  effeot."  Sherman's  only  recommendation 
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on  rifled  artillery  was  that  experiments  should  oontinue. 

Earlier,  with  the  approval  of  the  Seoretary  of  War,  Dyer  had 
ordered  the  oonstruotion  of  seven  oast-iron,  rifled  guns  in  oalibors  of 
8-,  10- , and  12-inohes;  and,  it  was  with  embarrassment  that  he  had  to 
admit  that  several  had  failed  in  reoent  experiments.  However,  the  Chief 
of  Ordnanoe  finally  appeared  to  be  willing  to  give  the  ideas  of  civil- 
ians a fair  hearing;  he  seoured  permission  from  the  Seoretary  of  War  to 
solioit  the  oonstruotion  of  one  10-lnoh  and  one  12-inoh  wrought-iron 
rifle  from  any  manufacturer  who  would  agree  to  his  speoifioationa.  His 
prinoipal  requirement  was  that  the  inventor  would  be  paid  double  the 

oost<£a  oast-iron  gun  if  his  wrought-iron  weapon  proved  to  be  twioe  as 
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durable.  If  the  Ames'  prioe  of  one  dollar  per  pound  wrought  iron 

was  taken  as  a guide,  at  a time  when  oast  iron  was  selling  for  a little 

over  seven  oents,  it  is  easy  to  see  why  there  was  no  rush  of  appli- 
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oants.  If  Dyer  was  a rasoal,  he  was  oertainly  an  unreoonstruotable 
one. 


His  intranaigenoe  was  met  by  equal  stubborness  from  Congress. 

In  1867,  the  Army  board  on  coast  defense  had  reoommended  the  acquisition 

of  large-oaliber  artillery  in  the  following  numbers  and  types:  810 

smoothbores,  810  rifles,  and  300  mortars.  Three  years  later,  not  one  of 

the  guns  had  been  provided,  despite  Dyer's  repeated  annual  request  for 
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funds.  Even  the  Chief  of  Ordnanoe 's  asauranoe  that  Rodman's  patent 

had  expired  oould  not  pull  money  from  the  lawmakers  for  oast-iron 
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artillery. 

The  Ordnanoe  Department  ended  the  deoade  of  the  1860's 
alienated,  in  general,  from  the  oommunity  of  oivilian  ordnanoe  inventors, 
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astrangad  from  Congrasa,  and  firmly  oonnittad  to  tha  oonatruotion  of 
oast-iron  htavy  artillary;  all  of  thaaa  vara  liabilitias.  Tha  oontro- 
varaiaa  that  boilad  around  Dyar  oartainly  raduoad  tha  affioianoy  of  tha 
Dapartmant,  although  tha  total  affaot  is  impoaaibla  to  gaga.  Tha 
Dapartaant  antarad  tha  nazt  daoada  undar  tha  full  vaight  of  its  handi- 
oapa  from  tha  last  ona. 
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CHAPTER  V 

1870-1874:  SCATTERED  SEEDS  OF  TECHNOLOGICAL  CHANGE 

The  first  half-deoade  of  the  1870* a was  a period  of  stagnation 

In  the  development  of  Amerioan  field  artillery  materiel.  At  the  same 

time,  however,  it  wee  the  seedground  of  several  ideas  that  would  help  to 

determine  the  direotion  of  future  development.  The  initial  reoeptive- 

neas  of  the  Ordnanoe  Department  to  some  of  the  ideas  was  unonthusiastio 

at  best.  The  ideas  would  flower  at  various  rates;  a fev  would  not  reach 

full  bloom  for  many  years.  As  the  agenoy  charged  with  the  development  <f 

materiel,  the  Ordnanoe  Department,  with  its  strengths  and  weaknesses, 

was  at  the  oenter  of  the  evolutionary  prooess. 

In  1870,  Dr.  William  E.  Woodbridge,  of  New  York,  attracted  Dyerb 

attention  with  a plan  to  oonstruot  a 12-inoh  rifled  gun  of  bronse  and 
1 

wire.  Woodbridge  had  pioneered  the  wire  oonstruotion  of  cannon  barrels 

in  1850.  His  plan  was  to  wrap  wire  upon  an  iron  tube  and  then  strengths: 

the  windings  by  brazing  them  with  molten  brass.  In  the  early  1860's, 

he  had  suooessfully  constructed  a 2.5-inoh  gun  on  his  prinoiple,  but  an 

2 

attempt  at  a 10-inoh  model  ended  in  failure.  Nevertheless,  Woodbridge b 

plan  was  later  reviewed  by  a board  of  offioers,  who  reoomsended  that  it 

bo  uaed  for  the  oonstruotion  of  a 12-inoh  rifle.  The  reootanendation 

was  approved  by  the  Chief  of  Ordnanoe  and  the  Secretary  of  War  in  1870. 

Dyer  then  requested  that  Congress  provide  $200,000  for  the  manufacture 

3 

and  test  of  the  weapon. 

His  request  for  money  was  made  neoessary  by  a law  passed  by 
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Congress  that  70*1*1  whioh  required  that  tha  unexpended  balanoaa  of  appro* 

prlatio&a  not  designated  as  permanent  or  indafinlta  ba  raturnad  to  tha 

govarnaant  surplus  fund.  Tha  aot  ramovad  auoh  oonay  from  further 

Ordnanoa  Department  use.  Dyer  had  planned  to  uao  unexpended  funds  for 

4 

the  purchase  and  test  of  tha  Woodbridge  veapon.  Tha  oongresslonal  move 

oaught  him  by  surprise,  and  denied  him  tha  flexibility  that  ha  had 

previously  enjoyed  in  tha  use  of  unaxpandad  money  for  development  pro- 

Jeota.  To  no  avail,  in  Ootobar  1871,  Dyer  repeated  hiS  request  for 

5 

funds  for  the  Woodbridge  gun,  Meanwhile,  there  had  been  a war  in 
Qurope . 

In  JUly  1870,  Franoe  had  deolared  war  on  the  German  Confederation 
headed  by  Prussia.  It  was  a preoipitous  move  by  Napoleon  III,  Emperor 
of  the  Franoh,  Within  two  months, his  armies  ware  shattered,  and  he 
was  a prisoner.  Although  hostilities  oontinued  until  Uay  1871,  the 
swiftness  of  initial  Qerman  successes  oaptured  tha  imagination  of  the 
world. 

The  Austro-Prussian  War  in  1866,  ooming  as  it  did  only  a year 
after  the  end  of  tha  Amerioan  Civil  War,  went  largely  unnotioed  by  the 
United  States  Army--an  army  still  resting  in  the  aftermath  of  its  own 
recent  suooess.  By  1870,  the  tendency  of  the  Army  to  look  inward  on 
itself  had  dissapated  enough  to  permit  some  absorption  of  the  lessons  of 
the  Franoo -Prussian  oonfliot.  In  general,  the  artillery  lessons  of  the 

A 

war  served  only  to  reinforoe  the  oonoept  of  direot  fire. 

The  Prussians  aggressively  employed  field  artillery,  not  in  the 
far-forward  manner  of  Napoleon,  for  the  rifle  prevented  that,  but  up 
front  and  in  mass  to  the  maximum  extent  practicable.  They  plaoed  guns 
near  the  head  of  an  infantry  oolumn  with  the  intent  of  bringing  massed 
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6 

firea  upon  the  enemy  as  soon  as  eontaot  was  made.  Against  infantry  in 

the  open,  artillery  was  deadly;  but  when  riflemen  fired  from  behind 

7 

oover  they  oould  still  drive  guns  from  the  field.  At  the  start  of  the 

war,  there  was  some  question  among  foreign  observers  about  the  effective- 

ness  of  the  participating  field  artillery,  particularly  that  of  the 
8 

Frenoh.  However,  the  oonfliot  had  not  raged  long  before  the  power  of 

9 

the  Prussian  guns  became  evident. 

The  effectiveness  of  the  Prussian  guns  was  the  greatest  taotioal 

surprise  of  the  war.  Four  years  earlier  in  the  war  with  Austria,  the 

Prussian  field  artillery  had  performed  poorly.  At  that  time,  they  used 

a mixture  of  both  smoothbores  and  new  rifled  breechloaders.  Also,  they 

employed  the  Napoleonio  taotio  of  retaining  a large  portion  of  artillery 

in  reserve.  In  the  four  year  interval  that  preoeded  the  war  with 

France,  the  Prussians  gave  great  emphasis  to  the  improvement  of  their 

artillery.  In  essence,  they  did  three  things:  stressed  training, 

equipped  themselves  completely  with  rifled  breeohloaders,  and  abolished 

the  oonoept  of  an  artillery  reserve.  In  contrast,  when  war  oame  in  187C; 

the  Frenoh  still  used  rifled  muzzle-loaders  and  continued  to  hold  many 

10 

of  their  guns  in  reserve  for  special  concentrations.  In  the  test  of 
battle,  the  Prussian  artillery  aohieved  a clear  superiority  over  that  of 
the  Frenoh. 

In  hindsight,  the  advantage  of  breeoh-loading  artillery  seems 
lndesputable;  but  the  matter  was  not  so  dear  in  1870.  An  observer  for 
the  British  press  reported  from  Metz  that  Prussian  gunners  often  had 
difficulty  working  the  meohanioal  breeches.  In  addition,  loaders  had 
to  take  time  to  move  from  behind-  the  pieoes  to  avoid  the  Sharpe  recoil 
when  the  weapons  were  fired.  Muzzle -loading  artillery  suffered  neither 


of  these  defects 
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Sven  the  advantage  of  massing  all  guns  to  the  front  rather  than 

retaining  some  in  reserve  did  not  universally  impress  soldiers.  In  the 

United  States,  influential  artillerymen  had  been  proponents  of  a reserve 

before  the  War  of  1870,  and  their  advooaoy  was  little  reduced  by  the 

results  of  that  oonfliot.  The  American  artillery  historian  Lieutenant 

William  Birkhimer  refleoted  the  prevailing  attitude  of  his  oontemporari® 

in  the  1870's  when  he  wrote  . . it  is  not  admitted  that  this  (the 

12 

Prussian  deployment  of  all  guns]  is  the  only  proper  method."  Birkhimer 
realized  that  the  Prussians  oonoentrated  their  guns  rapidly  to  the  front 
to  prevent  them  from  being  destroyed  in  detail  and  to  gain  an  asoendanoy 
of  fire;  but  he  saw  more  of  an  advantage  in  the  flexibility  that 
aoorued  to  the  oommander  who  withheld  a portion  of  his  artillery  from 


13 

the  battle,  with  the  intention  of  oonoentrating  it  at  a decisive  place. 

The  attitude  of  Amerioan  artillerymen,  as  typified  by  Birkhimer, 
was,  in  part,  the  result  of  a lingering  belief  in  the  Napoleonio 
decisiveness  of  oleverly  exeouted  tactical  maneuver.  What  they  failed 
to  fully  peroeive  was  that  weapon  technology  was  produoing  a subtle 
shift  toward  the  dominance  of  the  great  lethality  of  modem  firepower. 
And  the  shift  was  indeed  subtle,  beoause  the  ingredient  of  maneuver, 
so  diffioult  for  the  Army  of  the  Potomac  to  achieve  in  the  final  months 
of  the  Amerioan  Civil  War,  was  clearly  alive  and  well  again  in  1870. 

The  Prussians  won  the  war  in  a few  months,  in  part,  by  combining 
aggressive  firepower  with  a combination  of  strategic  offense  and  taoticaL 
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defense.  By  1870,  both  the  Prussians  and  the  French  held  the  opinion 
that  modern  firearms  gave  the  defense  a devastating  advantage.  The 
Chief  of  the  Prussian  General  Staff,  Helmuth  von  Moltke,  had  a plan  to 
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avoid  deadlook:  it  was  to  bypass  defensive  positions,  if  possible. 

If  an  attack  was  neoessary,  then  it  was  to  be  done  only  after  a heavy 
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artillery  bombardment.  His  third  option  was  to  seize  ground  in  an  at- 

15 

tempt  to  oompel  the  enemy  to  attaok.  In  battles  up  to  and  inoluding 

Sedan,  it  was  typioal  that  Qerman  oolumns  would  move  to  oooupy  positions 

on  the  flanks  or  rear  of  French  foroes,  whioh  would  cause  the  defenders 

to  leave  their  positions  and  attaok  in  an  attempt  to  clear  the  threat- 
16 

ened  seotcr.  The  taotio  gave  the  invader  the  advantages  of  the 
defense . 

17 

Trenohes  were  used  during  the  Franoo-Prussian  War;  but  the 
deadlock  that  they  had  helped  to  generate  six  years  earlier  in  the 
Amerioan  confliot  failed  to  reappear.  Of  oourse,  there  were  differences 
between'-,  the  two  wars.  In  1864,  the  mobility  restriction  of  the 
Wilderness  and  the  defensive  resignation  of  a long  exhausted  Confederate 
army  combined  with  the  deadly  effect  of  the  rifle  to  add  power  to  the 
trenoh.  The  full  equivalents  of  the  first  two  factors  were  absent  from 
the  fight  in  1870.  There  were  other  considerations  that  contributed  to 
the  suooesful  mobility  of  the  Prussian  Army:  the  quality  of  generalshift 

the  advantage  of  the  General  Staff,  and  effective  mobilization  to  name 
three.  But  the  point  is  that  the  trenoh  had  greater  impact  in  the 
earlier  oonfliot  in  Amerioa  than  it  did  in  the  War  of  1870.  As  a result 
the  ohallenge  that  the  trench  posed  to  the  oonoept  of  the  direot-fire 
employment  of  field  artillery  was  reduced.  This  inoonsistenoy  in  the 
test  of  war  led  to  a rehabilitation  in  the  reputation  of  direct-fire 
field  artillery. 

Historian  J.  F.  C.  Fuller  has  oited  the  Franoo-Prussian  War  as 

18 

an  example  of  the  growing  power  of  artillery  over  infantry.  Without 


question,  the  deadly  effeot  of  field  guna  against  men  in  the  open  had 
been  demonstrated;  but  the  truth  of  that  matter  had  never  been  in  doubt. 
What  was  absent  from  the  war  was  the  full  effeot  of  the  neutralizing 
power  of  the  trenoh—a  power  so  aptly  demonstrated  in  the  earlier  con- 
f Hot  in  America. 

It  was  not  long  after  the  War  of  1870  that  experiments  in  both 

Bavafia  and  Switzerland,  reported  in  America,  tended  to  refute  any 

perception  that  the  relative  power  of  field  artillery  was  on  the  rise. 

At  a range  of  800  yards,  rifle  fire  was  judged  to  be  three  times  as 

deadly  as  that  of  artillery.  However,  these  were  test  situations;  and 

the  riflemen  were  said  to  be  marksmen.  As  a oonsequenoe,  a correlation 

19 

of  the  results  to  the  reality  of  the  battlefield  was  difficult.  Be-  . 
tween  the  uncontrolled  tests  of  battles  and  the  controlled,  but  perhaps 
unrealistio , experiments  of  war  games,  the  truth  of  the  effioienoy  of 
field  artillery  was  olouded. 

In  any  event,  the  adoption  of  breeoh-loading  rifles  was  making 

even  shallow  shelter  trenches  praotioal.  Infantrymen  oould  load  the 

new  weapons  from  the  prone  position.  Within  four  years  after  the  War  of 

1870,  the  U.S„  Army  began  to  issue,  for  the  first  time,  entrenohing 

tools  to  individual  soldiers.  The  aotion  was  combined  with  the  test  of 

a system  of  rapid  field  entrenchment  more  extensive  than  any  the  Army 
20 

had  yet  employed.  In  Europe,  the  Austrians  would  not  allow  even  the 
frozen  ground  of  winter  to  deny  them  the  cover  of  field  fortifications; 
it  was  reported  in  the  United  States  that  they  had  successfully  tested 

21 

the  protection  of  snow  parapets  against  both  rifle  and  artillery  fire. 
Although  field  fortifioations  had  not  been  a significant  faotor  in  the 
War  of  1870,  oonoepts  of  their  employment  were  growing. 
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If  the  Franoo-Prussian  War  had  any  effect  on  American  ordnance 

development,  it  was  to  reinforce  satisfaction  with  the  status  quo.  Not 

surprisingly,  the  most  immediate  effect  of  the  war  was  the  precipitation 

of  another  integrity  controversy  within  the  Ordnance  Department.  In 

February,  Senator  Charles  Sumner  introduced  a resolution  in  the  upper 

house  oalling  for  an  investigation  of  the  sales  of  ordnanoe  stores  made 

by  the  government  during  the  war.  The  resolution  we;  accompanied  by  an 

allegation  of  collusion  between  American  officials  and  arms  purchasing 

agents  of  the  French  government,  with  a subsequent  laok  of  accounts - 
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bility  for  up  to  $1,700,000.  Both  the  Senate  and  House  initiated 

23 

investigations  into  the  matter. 

The  end  of  the  Civil  War  left  the  United  States  with  a great 
surplus  of  war  materiel.  It  was  government  policy  to  dispose  of  un- 
needed ordnanoe  stores  in  either  publio  or  private  sales.  The  Ordnance 

24 

Department  handled  the  sales.  After  the  initial  disasters  suffered 

by  the  French  in  1870,  they  began  to  purchase  great  numbers  of  surplus 

weapons  from  the  United  States.  Since  it  was  contrary  to  the  status  of 

a neutral  to  provide  arms  to  a foreign  belligerent,  the  French  did  their 

25 

purchasing  through  various  private  contractors.  Sumner  alleged  that 

ordnanoe  officers  dealt  with  the  contractors  knowing  that  they  were 

26 

aoting  as  agents  for  the  Frenoh  government. 

Evidenoe  on  the  extent  of  such  knowledge  among  ordnanoe  officers 

is  contradictory.  On  13  Ootober  1870,  Dyer  came  into  the  possession  of  a 

telegram  that  indioated  that  W.  C.  Squire,  an  arms  purchaser,  was  buying 

weapons  for  transfer  to  France.  Dyer  immediately  informed  the  Secretary 

of  War,  William  Belknap,  that  Squire  was  an  agent  for  the  Frenoh. 

27 

Belknap  then  ordered  the  sales  to  cease.  Although  Dyer  exposed  Squire 
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as  an  agent  of  France,  the  Ordnanoa  Department  seemed  to  permit  sales 

to  other  oontraotors.  Significant  quantities  of  weapons  oontinuad  to 

move  through  tha  port  of  New  York.  Tha  ordnanoa  officer  in  oharge  of 

tha  sales  was  Major  Silas  Crispin.  Thera  was  no  evidenoe  presented  to 

tha  investigating  oonmittees  to  indioate  that  Crispin  knew  where  tha 

weapons  ware  bound;  however,  employees  of  the  Ordnanoa  Department 

delivered  tha  materiel  to  piers  for  shipment;  muoh  of  it  was  loaded  on 

Frenoh  ships;  and  it  was  oommon  knowledge  at  the  dooks  that  the  vessels 

28 

were  returning  to  Pranoe.  A minority  on  the  House  committee  oonoluded 

that  ordnance  offioera  must  have  known  the  destination  of  the  vast 

number  of  weapons  sold  during  the  final  months  of  the  Franco -Prussian 
29 

War;  but  the  majority  oonoluded  that  the  Department  had  exeroised 

30 

diligent  oare  to  make  no  sales  to  either  belligerent. 

The  Senate  Seleot  Committee  under  Hannibal  Hamlin  went  a step 
further;  in  a reinterpretation  of  the  status  of  a neutral,  it  deolared 
that  sales  direotly  to  Louis  Napoleon  himself  would  have  been  proper. 

And  in  a surprise  move  it  oritioized  two  of  its  own  members  for  preoipi- 
tating  the  controversy.  The  committee  oonoluded  that  the  entire  episode 
had  been  the  result  of  an  attempted  manipulation  by  a member  of  the 
Frenoh  legation,  the  Marquis  de  Chamburn,  to  aid  a relative,  Monsieur 
Paoe,  on  trial  in  Franoe  for  the  misappropriation  of  government  funds. 
Paoe  had  been  a Frenoh  oonsul  in  New  York, and  he  was  apparently  involved 
in  weapons  purohasing.  The  Marquis  de  Chamburn  first  approached  Senator 
Patterson  and  then  Seordtary  Belknap  with  an  allegation  that  the  lost 
funds  had  been  misappropriated  within  the  War  Department.  When  the 
Frenchman  failed  to  spark  an  investigation,  he  turned  to  Senators  Carl 
Sohurz  and  William  Sumner.  Acting  upon  the  allegation,  Sumner  introduced 
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the  resolution  that  precipitated  tho  oongresslonal  inquiries.  At  the 
conclusion  of  the  investigation  in  Uay,  the  Seleot  Committee  inoluded  in 
its  report: 

Had  Senators  Sumner  and  Sohurz  applied  to  the  Treasury  and  War 
Departments  for  information  upon  this  subject , whioh  they  oould 
have  done,  with  the  slight  inoonvenienoe  of  five  minutes  walk, 
but  whioh  they  omitted  to  do,  they  would  have  learned  all  of  the 
material  faots  whioh  it  has  oost  the  Qovernment  thousands  of 
dollars  to  asoertain  by  this  investigation.  They  would  have  learned 
that  there  was  no  disorepanoy  between  the  aooounts  of  the  two 
Departments,  and  that  there  was  no  fraud  nor  violation  of  the  lav 
of  nations  in  the  sales. 32 

The  truth  of  the  matter,  like  the  earlier  controversy  over  the 

Rureka  shell  and  Dyer's  appointment  as  Chief  of  Ordnanoe,  was  olouded  by 

the  opaque  reality  of  politios.  Sumner  and  Sohurz  were  two  Republioan 

33 

Radioala  who  had  broken  with  Grant  early  in  his  administration.  In 

faot,  Sumner  was  forced  from  his  chairmanship  of  the  Senate  Toreign 

Relations  Committee  in  liaroh  1871  as  a result  of  differenoes  with 
34 

Grant.  The  politloal  oleavage  was  olear,  when  in  its  report,  the 

Seleot  Committee  referred  to  Patterson  and  Belknap  as  "friends  of  the 

35 

Administration,"  in  obvious  oontrast  to  Sumner  and  Sohurz.  Inciden- 
tally, the  earlier  nemesis  of  the  Ordnanoe  Department,  Jaoob  Howard,  was 

36 

no  longer  in  the  legislature.  Whether  by  merit  or  the  vissioitudes 
of  politios.  Dyer  and  his  department  emerged  from  the  investigations  in 
the  spring  of  1872  in  somewhat  better  shape  than  from  previous  skir- 
mishes with  Congress. 

Dyer's  health,  however,  was  failing.  He  testified  before  the 

Senate  Committee,  but  when  he  was  oalled  to  appear  before  the  lawmakers 

of  the  House,  his  doctors  replied,  ".  . . his  health  is  so  precarious, 

and  he  is  in  suoh  a oritioal  condition,  that  an  examination  now  would 
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endanger  his  life."  In  deferenoe  to  his  health,  the  House  oommittee 
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excused  him.  With  similar  consideration,  his  superior,  Belknap, 

occasionally  vent  to  see  him,  rather  than  giving  him  the  trouble  of 

39 

climbing  the  stairs  to  the  Secretary's  office.  The  poor  health  of 

its  chief  and  the  distraotions  of  the  reoent  investigations  hardly 

enhanoed  the  effioienoy  of  the  Ordnance  Department. 

By  mid-1872,  Dyer's  request  for  experimental  funds  for  the 

Vloodbridge  guns  had  remained  unanswered  for  nearly  two  years.  In  June, 

the  lawmakers  finally  took  aotion;  but  it  was  not  the  kind  of  answer 

that  Dyer  had  originally  sought.  They  appropriated  $270,000;  however, 

they  laid  down  their  rules  for  the  tests.  The  Department  was  required 

to  evaluate  at  least  three  different  models  of  heavy  ordnanoe  as  seleotel 

by  a board  of  offioera  appointed  by  the  Secretary  of  War.  An  additional 

requirement  of  significant  importance  was  that  the  weapons  evaluated 

40 

had  to  oontain  breeoh-loading  as  well  as  muzzle-loading  models. 

Breeoh-loading  was  a relatively  new  and  untried  oonoept  in 
heavy  artillery.  Although  the  idea  of  loading  a cannon  from  the  rear 
was  quite  old,  it  was  not  until  the  1850's  that  the  system  was  effec- 
tively adopted  to  even  light  artillery.  The  English  Armstrong  and 
Whitworth  field  guns  were  breeohloaders,  as  were  the  Krupp  weapons  used 
by  the  Prussian  field  artillery  in  1870.  In  spite  of  these  early 
applications,  there  was  no  universal  agreement  on  the  value  of  the 
system  over  muzzle -loading. 

The  prinoipal  difficulty  with  breeoh-loading  artillery  was  the 
esoape  of  propellant  gas  around  the  breeoh  mechanism.  High  ignition 
pressures  were  trapped  by  the  solid  butt  of  a muzzle-loader,  but  they 
tended  to  foroe  their  way  past  the  movable  parts  of  a meohanioal  breech. 
This  would  cause  a fouling  of  the  breeoh  mechanism  and  a loss  of 
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propellant  foroe.  Tha  diffioluty  inoreased  algnifloantly  with  tha 

high  propellant  pressures  generated  In  large , rifled  artillery.  In 

faot,  the  difficulties  were  suoh  that  ordnanoe  producers  in  Great 

Britain,  who  had  pioneered  breeoh-loading  design,  virtually  gave  up 
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the  effort  and  returned  to  the  produotion  of  muzzle -loaders.  However, 
the  trend  in  artillery  was  toward  larger  and  heavier  guns;  and  as  barrels 
lengthened  and  pieoes  beoame  more  diffloult  to  maneuver,  muzzle-loading 
became  increasingly  less  effioiant. 

It  was  relatively  easy  to  load  a field  pleoe  from  the  muzzle; 
therefore,  there  was  no  real  need  to  wrestle  with  the  diffioulty  of 
breeoh  improvement  in  light  guns.  As  a result,  in  Amerioa,  the  needs  of 
heavy  artillery  tended  to  drive  what  searoh  there  was  for  an  sffeotive 
breeoh  design.  However,  it  is  noteworthy  that  it  was  not  a military 
offioer,  but  Congress  that  initiated  the  searoh. 

In  response  to  the  requirements  aooompanying  the  1878  appro- 
priation, the  Seoretary  of  War  appointed  a board  of  offioers  to  examine 
the  plans  and  models  of  heavy  ordnanoe  offered  by  hopeful  designers. 

The  Board  on  Heavy  Cannon  oonsisted  of  seven  offioers:  four  from  the 

Ordnanoe  Corps,  two  from  the  Artillery,  and  one  from  the  Corps  of 
Engineers.  Colonel  Robert  H.  K.  Whiteley  of  the  Ordnanoe  Department 

headed  the  board.  Among  the  other  ordnanoe  members  were  Lieutenant 
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Colonel  Theodore  Laidley  and  Uajor  Silas  Crispin,  (Like  Dyer,  Laidley 

and  Crispin  had  been  the  subjeots  of  innuendos  of  improprieties  in 

previous  oongressional  investigations.) 

The  board  convened  in  New  York  City  on  10  July  1872  and  oompletei 

its  work  by  the  end  of  August.  During  the  session,  it  reviewed  forty 
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proposals  and  ohose  nine  for  test  by  the  Ordnanoe  Department.  The 
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nine  weapons  eeleoted  are  shown  in  table  3.  The  variety  of  breeoh 

designs  submitted  by  interprising  inventors  is  interesting.  Two  of 

the  designs  are  shown  in  figure  8.  It  is  worth  noting  that  the  idea 

of  oonverting  Rodman  smoothbores  to  rifles  by  lining  them  with  tubes  of 

wrought  iron  or  steel  was  given  to  the  Ordnanoe  Department  by  Major 
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Crispin,  a member  of  the  evaluating  board. 

With  the  report  of  the  board  of  offioers  in  hand,  Dyer  predioted 

that  the  procurement  and  trial  of  the  guns  would  probably  oonsume  all 
43 

of  the  year  1873,  It  was  a very  optimistio  prediotion.  In  reality, 

the  report  initiated  an  effort  that  would  drag  on  for  a deoade. 

Although  the  affair  was  lengthy,  it  was  of  some  benefit:  it  not  only 

sparked  interest  in  breeoh-loading,  it  briefly  initiated  the  first 

serious  American  consideration  of  guns  made  of  steel. 

One  of  the  weapons  aeleoted  for  test  was  a steel,  rifled  breeoh- 

loader  produoed  by  the  Oerman  ordnanoe  manufacturer- Friedrioh  Krupp. 

Three  years  earlier,  Krupp  had  offered  to  provide  the  United  States 

with  an  11-inoh  gun  for  evaluation.  At  that  time.  Dyer  consulted  with 

the  Commanding  General  of  the  Army,  Sherman,  who  stated  that  he  liked 

the  gun  but  that  he  was  opposed  to  purchasing  foreign  weapons  exoept 
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as  a model  or  experiment.  When  Congress  finally  provided  developmental 

funds  in  1872,  Dyer  solicited  a prloe  from  a Krupp  agent.  When  he  was 

told  that  the  ooet  of  12-ipoh  gun  with  oarriage  would  be  $48,500,  Dyer 

dropped  the  idea  of  purohaslng  the  German  weapon.  He  oonoluded  that, 

"An  armament  oomposed  entirely  of  such  guns  would,  it  is  believed,  oost 
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more  than  the  most  expensive  fort  of  modern  construction. ” Not  only 
was  the  oost  of  a single  gun  high,  but  Krupp  stipulated  that  should  his 
gun  successfully  pass  the  evaluation,  the  United  States  would  be 
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TAB LB  3 

WEAPONS  SELECTED  FOR  TEST  BY  THE 
BOARD  ON  HEAVY  CANNON,  1672 


Muzzle-loaders 


W,  E.  Woodbrldge's  10-inoh  rifle 
Alonzo  Hitohoook's  9-inoh  rifle 

Ordnanoe  Department  oast-iron  guns  (Rodman)  lined  with  wrought-iron 
or  steel  tubes,  10-inoh  smoothbores  converted  to  6 or  8 1/2- 
inoh  rifles 

Breeoh-loaders 


Friedrioh  Krupp's  system 
E.  A.  Sutcliffe's  9-inoh  rifle 
Nathan  Tompson’s  12-inoh  rifle 
Frenoh  and  Swedish  systems 
Misoellaneous* 

H.  F,  Mann's  8-inoh  rifle  (breeoh-loader) 

A.  S.  Lyman's  multicharge, 6-inoh  rifle  (breeoh-loader) 

SOURCE:  U.S,,  Congress,  House,  Report  of  the  Secretary  of  War, 

Ex.  Doo.  No.  1,  42d  Cong.,  3d  sess.,  1872,  pt.  2,  1:340;  U.S.,  War 
Department,  Ordnanoe  Department,  Gun  Making  in  the  United  States,  by 
Rogers  Birnie  (Washington,  D.C.:  Government  Printing  Offioe,  1907), 

pp.  20,  21,  29;  and  U.S.,  Congress,  House,  Report  of  the  Seoretary  of 
War,  vol.  3,  Ex.  Doo,  No.  1,  44th  Cong.,  2d  sess.,  1876,  pt.  2,  p.  55. 

NOTE:  *It  is  not  olear  from  the  reoord  why  the  guns  designed 
by  Mann  and  Lyman  were  listod  as  miscellaneous. 
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FIGURE  8 

) TWO  BREECH  DESIGNS  SUBMITTED  TO  THE 

BOARD  ON  HEAVY  CANNON,  1872 
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SOURCE:  U.S . , Congress,  House,  Report  of  the  Score tary  of 

War.  Ex.  Doo.  No.  1,  42d  Cong.,  3d  sees.,  1872,  pt.  2,  pp.  427,  431 
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oontraotually  bound  to  purohase  several  more.  Congrosa  balked  at  thla 

demand,  and  aa  a raault,  the  propoaed  teat  of  the  Krupp  weapon  wa a 
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abandoned.  Although  It  oame  to  nothing,  the  Initial  consideration  of 
the  Krupp  weapon  was  the  first  serious  interest  shown  by  the  United 
States  in  steel  artillery. 

Wrought  iron  has  a low  oarbon  content ; oast  iron  has  a high 

one;  somewhere  between  the  two  lies  steel.  There  are  many  types  of  steeL 

with  widely  varying  percentages  of  oarbon.  Wrought  iron  ia  made  by 

heating  iron  ore  to  a pasty  mass  in  a oharooal  firs.  In  the  prooess, 

some  oarbon  is  absorbed  by  the  metal.  The  ancients  were  limited  to  the 

production  of  wrought  iron  simply  because  they  did  not  hove  furnaoes  hot 
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enough  to  oonvert  iron  ore  into  a fluid  state.  Eventually,  methods 
were  devised  to  provide  the  neoessary  heat  so  that  ore  could  be  melted 
and  then  oast  into  desired  shapes.  This  reduced  the  expense  and  in* 
oreased  the  veraatility  of  iron.  However,  in  the  melting  poroess 
iron  absorbs  large  amounts  of  oarbon, whioh  makes  the  oooled  metal  brittle. 
Cast  iron,  although  it  is  inexpensive,  is  not  an  ideal  metal  for  large 
gun  construction  beoause  of  its  low  elastioity.  Essentially,  steel 
is  molten  iron  that  has  been  partially  deoarbonized.  The  result  is  a 
oa s table , elastio  metal. 

In  1740,  Benjamin  Huntsman,  an  Englishman,  had  devised  a method 

of  producing  oruoible  steel;  however,  it  was  a very  expensive  prooess. 

Subsequently,  an  Amerioan,  William  Kelly,  discovered  that  molten  iron 

oould  be  deoarbonized  simply  by  blowing  air  through  it.  In  1855, 

Henry  Bessemer,  another  Englishman,  used  Kelly’s  idea  to  oonstruot  an  ore 
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oonverter,  whioh  somewhat  reduoed  the  cost  of  steel  production. 

Even  after  the  advent  of  Bessemer's  prooess  there  was  no 
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universal  rush  by  gunmakers  to  amploy  ataal  In  artillery  oonatruotlon. 
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For  nany  years,  the  Krupp  works  in  Germany  had  produoad  guns  from  steal; 

and  the  English  Whitworth  field  piaoaa  ware  made  of  the  material;  but, 

in  general,  ordnanoa  designers  oontinued  to  use  older  metals.  Steel 

was  still  more  expensive  than  oast  iron;  and  Bessemer  steel,  the  least 

expensive  variety,  had  developed  the  reputation  of  ohanging  moleoularly 
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into  an  unsafe,  fragile  form.  The  soienoe  of  steel  produotion  was 
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still  relatively  new,  and  muoh  was  yet  to  be  learned  about  the  metal. 

In  any  event,  in  the  early  1870's  there  was  no  faoility  in  the  United 

States  oapable  of  producing  steel  of  the  quality  needed  for  gun  oonstruo- 
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tion. 

The  prevailing  requirements  of  field  artillery  design  were  inoa- 
pable  of  produoing  interest  in  steel.  Both  wrought  and  oast  iron  were 
fully  able  to  oontain  the  propulsive  pressures  of  light,  rifled  guns. 

A desire  for  longer  range  or  greater  oaliber  in  light  pieoes  might  have 
oreated  a need  for  a better  metal,  but  neither  the  Artillery  nor  the 
Ordnanoe  Department  displayed  any  interest  in  suoh  advanoes.  The  reason 
for  inaotivity  in  this  area  is  simply  that  the  guns  on  hand  wore  thought 
to  be  well  adopted  to  the  support  of  the  maneuver  elements  of  the  Army. 
In  oontrast,  the  esoalating  race  between  artillery  and  naval  armor 
oontinued  to  generate  a need  for  guns  of  greater  power.  As  a result, 
the  eventual  American  searoh  for  better  oannon  metal  was  the  product 
of  seaooast  gun  requirements. 

Another  advanoe  that  was  driven  by  the  requirements  of  heavy 
artillery  was  reooil  oontrol  through  the  use  of  fluid  compression.  The 
idea  appeared  in  1867  when  a board  of  Army  Engineers  reviewed  a proposal 
submitted  by  James  Ryan,  a oivilian  inventor.  Ryan  had  oonoeived  of 
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using  floating  seaooast  batteries  on  land.  His  concept  vas  to  oreate 
a pond,  upon  whioh  would  float  an  armored  turret  containing  several 
heavy  guns.  The  principal  value,  as  he  sav  it,  was  the  ease  with  which 
the  floating  turret  would  be  rotated.  His  ooooept  was  quickly  dis- 
missed as  impraotioal  by  the  board.  However,  he  had  inoluded  a 
secondary  design  feature:  machinery  for  using  oompressed  air  to  oontrol 

the  recoil  of  a gun.  The  board  peroeived  that  there  might  be  some  value 
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to  this  subsidiary  plan;  but  the  idea  lay  dormant  for  a while. 

Formerly,  the  recoil  of  heavy  guns  on  ships  and  in  fortificatiors 

had  been  controlled  by  a variety  of  meohanioal  devioes  ranging  from 

56 

simple  ropes  to  meohanioally  complex  counterpoised  carriages.  As 
guns  grew  in  size  and  power,  the  problem  of  efficient  reooil  oontrol 
beoame  more  difficult. 

In  1871,  Dyer  noted  that  the  old  iron  oarriages  of  the  10-  and 

15-inoh  smoothbores  oould  no  longer  adequately  contain  the  reooil  gene- 
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rated  by  the  large  propelling  charges  then  in  use  with  the  weapons. 

The  nett  year  the  Department  began  to  experiment  wih  pneumatio  buffers. 

Dyer  quiokly  beoame  an  advooate  of  the  devices: 

. . . , the  buffers  perform  their  work  so  freely  and  smoothly  as  to 
solve  the  very  difficult  problem  of  platform  constructions,  which 
under  the  old  methods  of  oheoking  the  reooil  were  often  shattered 
by  the  shook  and  strain..  . . 

A board  of  five  offioers  headed  by  Lieutenant  Colonel  William 

H.  Frenoh  of  the  Seoond  Artillery  oonvened  in  New  York  City  in  January 

1873  to  review  and  report  upon,  a variety  of  proposals  on  heavy  artillery 
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oarriage  design.  The  Board  on  Gun  Carriages  was  packed  with  talent. 
For  instanoe,  Colonel  Frenoh  had  collaborated  witu  William  Barry  and 
Henry  Hunt  during  the  Civil  War  in  the  authorship  of  a popular  manual 
of  artillery  taotios.  Also,  the  board  oontained  Major  John  C.  Tidball, 
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the  future  author  of  an  important  work  on  heavy  artillery  tactics.  And 

the  ordnance  representative  was  Captain  Daniel  V.  Flagler,  an  offioer 

who  would  beoome  ohief  of  his  branch  in  1891. 

Dyer  was  particularly  quick  to  point  out  in  his  annual  report 

that  every  faoility  was  given  to  inventors  who  wished  to  submit  their 

60 

proposals  and  that  a wide  range  of  designs  were  examined.  Perhaps 

Dyer  was  trying  to  smooth  his  relations  with  Congress.  The  laok  of 

appropriations  had  oertainly  brought  a halt  to  his  efforts  to  provide 

the  Artillery  with  oast-iron  heavy  weapons. 

In  any  event,  the  Board  on  Gun  Carriages  reviewed  fifty-eight 

proposals  from  both  military  and  civilian  inventors.  In  the  end,  it 

recommended  for  trial  the  six  inventions  shown  in  table  4.  Dyer 

narrowed  the  selections  even  further.  He  recommended  that  the  Ordnance 

Department  design,  figure  9,  be  adopted  for  service  and  that  Major 

Benton's  apparatus  be  tested.  The  other  designs  would  be  ".  . , experi- 
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mented  with  whenever  funds  are  available  for  the  purpose.  Belknap 
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approved  Dyer's  recommendation.  Whether  by  merit  or  design,  the 
familiar  pattern  of  Ordnance  Department  preference  for  its  own  work 
repeated  itself. 

There  is  an  interesting  observation  to  be  made  about  the  sub- 
mission of  designs  for  the  board's  evaluation.  Out  of  forty -five  propo- 
sals of  military  origin,  only  one  oame  from  an  artillery  offioer.  In 

contrast,  ordnanoe  officers  submitted  thirteen  designs,  and  members  of 
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tho  Corps  of  Engineers  offered  twelve.  it  was  evidence  that  the 
participation  of  artillery  offioers  in  ordnance  design  was  minimal,  even 
in  open  competition.  It  is  not  enough  to  say  that  artillery  talent  miglt 
not  have  participated  because  of  the  predilection  of  the  Ordnanoe 
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FIGURE  9 

15-INCH  BARBETTE  CARRIAGE  WITH 
TWO  AIR  CYLINDERS 


SOURCE:  U.S.,  Congress,  House,  Report  of  the  Secretary  of 

War.  Ez.  Doo.  No.  1,  43d  Cong.,  1st  sess.,  1873,  pt.  2,  3:459. 

NOTE:  The  cylinders  oan  be  seen  on  the  front  of  the  weapon. 
They  were  oonneoted  to  both  the  upper  and  lower  oarriages.  When  the 
gun  fired,  the  reooll  drove  the  upper  carriage  backward  activating  the 
pistons  in  the  air  cylinders.  Tie  baok  end  of  the  lower  oarriage 
was  higher  than  the  front  so  that  gravity  oould  be  used  to  roturn  the 
gun  to  battery. 
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Department  for  its  own  designs;  the  heavy  participation  by  engineer 
offioers  would  refute  any  suoh  assertion. 


TABLE!  4 

DESIGNS  RECOMMENDED  FOR  TEST  BY  THE 
1873  BOARD  ON  GUN-CARRIAGES 


Proposed 

Apparatus  for  maneuvering 
heavy  guns 

15-inch  barbette  carriage 

with  two  air-cylinders 

Counterpoise  gun-oerriage 


Device  for  oheoking  reooil  of 
heavy  gun 

Counterpoise  muzzle-pivoting 
gun-sling 

Depressing  oarriage 

SOURCE:  U.S.,  Congress,  Hou 

Ex.  Doo.  No.  1,  43d  Cong.,  1st  sess. 


Inventor 

Major  J.  G.  Benton,  Ordnanoe 

Ordnance  Department 

Captain  A.  R.  Buffington, 
Ordnanoe 

Captain  J.  Wall  Wilson,  U.S. 
Revenue  Marine 

Captain  W.  R.  King,  Engineer? 

Captain  W.  R.  King,  Engineers 

se , Report  of  the  Secretary  of  War. 
, 1873,  pt.  2,  pp.  457-458. 


In  any  event,  the  oonoept  of  using  a compressed  fluid  to  oontrol 
recoil,  an  idea  to  which  the  Ordnanoe  Department  was  now  firmly  committal, 
was  oritioal  to  the  aohievement  of  the  high  rates  of  accurate  fire  that 
would  oharaoterize  artillery  by  the  turn  of  the  century.  Field  artil- 
lery would  benefit  immensely  from  this  technological  advance  that  was 
initially  driven  by  desire  to  improve  coast  gun3.  In  fact,  the  effec- 
tive oontrol  of  reooil  was  vital  to  the  eventual  emergence  of  the  concept 
of  indirect  fire.  However,  this  is  a look  ahead,  and  it  would  still 
be  many  years  before  oompressed  fluid  would  be  used  to  control  recoil 
in  field  guns . 


In  contrast  to  the  enthusiasm  shown  by  Oyar  for  advance  in 

carriage  construction,  Ordnanoe  Department  efforts  with  new  designs 

in  rifled  artillery  languished.  By  late  1873,  none  of  the  weapons  that 

had  been  recommended  more  than  a year  earlier  by  the  Heavy  Gun  Board 

were  ready  for  tests.  Dyer  attributed  the  delays  to  the  necessity  of 
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overcoming  the  novel  oonstruotion  requirements  of  the  new  designs. 

It  would  not  be  unreasonable  to  question  the  sincerity  of  Dyer's 
commitment  to  ohange  in  heavy  artillery  design.  He  held  that  since 
".  . .no  rifle  of  large  caliber  has  yet  been  adopted  for  our  service, 

65 

our  present  wants  oan  be  best  met  by  providing  . . . smoothbores  ...” 

Of  course  the  smoothbores  were  of  oast-iton  construction,  a metal  to 

whioh  Dyer  was  still  deeply  committed.  And  seeking  the  forbidden  again, 

he  asked  Congress  for  $75,000  to  build  two  experimental  12-inch  oast- 
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iron  rifles.  These  weapons  were  separate  from  the  models  recommended 
by  the  1872  board;  they  were  to  be  rifled  without  the  use  of  wrought- 
iron  or  steel  inserts.  They  were  a resurrection  of  a design  by 
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Rodman  that  had  been  considered  but  not  recommended  by  the  board. 

Dyer's  stated  reason  for  sponsoring  the  construction  and  test  of  the 

12-inoh  weapons  was  that  reoant  advanoes  in  pressure  control  in  powder 

promised  to  make  oast  iron  by  itself  practioal  for  heavy  rifle  ocnstruc- 
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tion.  To  give  force  to  his  requests  he  stated  in  his  annual  report  of 
1873: 

. . . should  war  with  any  naval  power  find  our  harbors  open  to  the 
attaok  of  iron-olads  and  their  heavy  guns,  without  proper  provision 
having  been  made  for  a suooesful  defense,  the  responsibility  will 
not  rest  on  this  Bureau,  . . . 

In  fairness  to  Dyer  it  must  be  noted  that  diplomatic  tensions 
heightened,  and  war  threatened,  in  the  early  years  of  the  deoade.  The 
first  crisis  was  over  olaims  against  Great  Britain  for  constructing  and 
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assisting  Confederate  naval  raidsrs.  The  "Alabama  olaims,"  as  they 

wars  oalled,  had  stlrrad  amotions  on  both  sldas  of  tha  Atlantio.  In 

May  1872,  tha  situation  was  aoute,  and  war  with  Great  Britain  seemed  to 
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be  a possibility.  Tha  crisis  soon  passed,  but  the  Alabama  issue  had 

not  been  oooled  for  long  whan  support  by  Americans for  tha  smoldering 

revolt  in  Cuba  threatened  war  onoa  again.  Tha  gun-running  ship 

Virginius  was  seized  by  Spanish  authorities,  and  fifty-three  members  of 

the  orew,  including  Americans,  vara  exaoutad.  In  November  1873,  Grant's 

oabinet  mat  and  ordered  war  preparations,  to  inolude  tha  movement  of 
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ships  and  troops  to  tha  Florida  and  Gulf  coasts.  In  the  end,  this 

seoond  orisis,  like  tha  first  one,  passed  peaoefully. 

The  Virginius  issue  was  still  oooling  when  Sherman  analized  the 

needs  of  national  defense  for  tha  House  Committee  on  Military  Affairs. 

About  ooast  artillerymen  he  said,  "...  you  have  no  more  valuable 
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servants  under  the  Government  . . . He  added,  "...  that  body  of 

men,  . . . , will  be  very  useful  to  you,  in  oase  you  suddenly  find 
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yourself  involved  in  a war  with  Spain  or  Great  Britain."  Sherman  said 
about  relative  threats: 

The  building  of  railroads,  whereby  five,  ten  , or  fifteen  thousand 
men  may  be  piokod  up  and  thrown  from  one  point  to  another  with 
great  rapidity,  and  with  absolute  oertainty,  takes  away  from  the 
oountry  all  fear  of  invasion  by  any  nation  on  earth.  We  do  not 
fear,  now,  the  landing,  on  our  ooast,  of  the  armies  of  any  people. 
The  only  objeot  of  fortifioations  on  the  sea-board  is,  therfore, 
to  proteot  some  rioh  city  like  New  York  or  Boston,  whioh  is  very 
tempting  to  an  enemy  like  Hlngland  that  might  dash  in,  lav  the  city 
under  contribution,  and  get  out  before  we  could  wake  up.  4 

The  threat  of  seaport  ransom  seems  slightly  overblown  even  in  a nine- 
teenth-century oontext.  But  Sherman  was  the  senior  offioer  in  the  Army, 
and  his  opinion  certainly  warranted  respect. 

Taken  in  the  light  of  the  difficulties  with  Britain  and  Spain, 
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and  considering  Sherman's  throat  analysis,  Dyer's  oonoero  with  coast 

defense  seems  reasonable.  However,  the  particular  response  planned  by 

Dyer  is  open  to  oritioism.  He  wanted  to  oonstruot  great  numbers  of  oast- 

iron,  smoothbore,  muzzle-loading  weapons  at  a time  when  other  metals, 

rifling,  and  breeoh-loading  were  growing  in  importance.  Sven  Sherman 

urged  oaution  in  a proliferation  of  ooast  defenses.  He  felt  that  it  was 

better  to  site  guns  oantrally  for  movement  to  threatened  points,  as  the 
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situation  might  demand.  In  any  event.  Congress  was  not  inclined  to 
pay  for  the  great  number  of  old  model  weapons  desired  by  Dyer. 

Although  the  artillery  aoquidtion  effort  of  the  Ordnance  Depart- 
ment was  oriented  on  the  needs  of  ooast  defense,  in  1873,  for  the  first 
time  sinoe  the  Civil  War,  a small  step  was  taken  toward  the  improvement 
of  field  artillery.  In  its  appropriations  for  1873,  Congress  provided 
$8,000  for  the  oonstruotlon  and  test  of  a Uoffatt  breeoh-loading  field 

piece,  figure  10.  The  money  was  oontained  in  the  same  bill  that  reserved 
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the  $250,000  for  the  oonstruotion  and  test  of  heavy  ordnanoe.  Although 

the  oontraat  between  the  two  sums  i3  stark,. it  was  a beginning.  The  gun 

was  a 3.07-inoh,  steel  rifle  manufactured  by  the  South  Boston  Iron 
77 

Company.  Dyer  proposed  to  take  the  Moffatt  gun  and  te3t  it  against 

service  muzzle-loaders  and  a breeoh-loading  field  piece  that  had  been 
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given  to  the  War  Department  by  the  government  of  Germany.  However, 
hastewas  not  a oharaoteristio  of  the  Ordnanoe  Department,  and  tests  of 
field  artillery,  like  the  evaluation  of  rifled  heavy  guns,  would  drag 
on  through  the  deoade. 

It  is  not  olear  whether  the  steel  for  the  Moffatt  gun  was  oast 
in  America  or  Europe;  but  it  was  probably  the  latter.  A later  Ordnance 
Department  order  for  the  metal  was  filled  in  England.  American  industry 
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UOFFATT  BREECH-LOADING  FIELD  PIECE 
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was  producing  steel,  but  it  was  not  of  the  quality  needed  for  cennon 

oonstruotion.  In  faot,  it  was  not  until  1883,  that  the  quality  of 
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Amerioan  steel  gunmetal  produotion  began  to  equal  Europe's. 

As  the  Ordnanoe  Department  took  its  first  hesitant  step  toward 

the  improvement  of  light  guns,  several  disparate  events  had  ooourred  in 

Europe  whioh  would  eventually  be  important  to  the  evolution  of  field 

artillery.  In  Franoe,  the  government  was  oonsidering  the  adoption  of 

a metallic  cartridge  oase  for  its  new  bronze,  bree oh- loading,  3-lnoh 
80 

howitzer.  In  Austria,  the  government  had  aolioited  designs  for 
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shielded  Gatling  guns.  It  was  the  first  attempt  to  enhanoe  the  direot 

fire  oapability  of  field  artillery  by  providing  armor  proteotion  for 

gunners.  And  in  England,  the  fanoy  of  sportsmen  had  been  oaught  by 

smokeless  powder.  Earlier,  in  1868,  a Prussian  captain  by  the  name  of 

Sohultze  had  invented  a "wood-powder"  that  gave  off  little  smoke.  The 

German  manufacturing  plant  burned;  but  a group  of  English  gentlemen  soon 
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oonstruoted  their  own  faoillty  to  produoe  the  powder.  Thus  the  desire 
of  bird-shooters  to  be  done  with  the  olouds  of  smoke  that  attended  their 
recreational  firing  helped  to  maintain  interest  in  a revolution  in 
powder  design,  although, for  America,  the  revolution  would  be  partioulatiy 
slow.  These  widely  separated  European  events  were  but  the  beginnings 
of  ideas;  their  importance  would  grow  with  time. 

Through  1872  and  into  1873,  the  House  Committee  on  Military 
Affairs  oonduoted  a study  on  the  possible  reorganization  of  the  Army 
Staff.  The  Congressmen  reviewed  several  issues;  two  in  particular  im- 
pinged upon  the  future  role  of  the  Ordnanoe  Department  as  an  agency  of 
weapons  development?  the  potential  consolidation  of  the  Department  with 
the  Artillery,  and  the  possible  subordination  of  staff  agencies  to  the 


136 


Commanding  General  of  the  Army.  In  oonduoting  its  study,  the  oommittee 

digested  the  opinions  of  many  officers , both  aotive  duty  and  retired, 
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several  of  whom  were  among  the  highest  ranking  soldiers  in  the  Army. 

On  the  first  issue,  the  potential  consolidation  of  the  Ordnanoe 

Department  with  the  Artillery,  the  split  in  opinion  among  soldiers  is 

interesting.  Of  thirty-one  offioors  questioned,  only  nine  thought  that 

the  two  branohes  should  be  oombined.  And  out  of  seven  artillery 
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offioers,  only  four  we re  in  favor  of  the  proposed  merger.  Among 

artillerymen,  Henry  Hunt  and  William  Barry,  certainly  the  two  most 

aotive  proponents  of  their  branoh,  both  pushed  for  a merger.  They 

were  joined  in  their  opinion  by  Emory  Upton.  William  Frenoh  was  the 
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moat  notable  gunner  among  the  three  dissenters.  The  split  in  opinion 
is  evidenoe  that  the  need  for  inoreased  participation  in  weapons  deve- 
lopment was  not  universally  felt  among  artillerymen.  The  oommittee 
questioned  only  two  ordnanoe  offioers.  The  sample  is  too  small  to 
draw  any  oonolusions  about  branoh  solidarity  on  the  question  of  merger; 
but  for  what  it  is  worth,  both  ordnanoe  offioers  were  against  the  idea. 
One  of  the  offioers  was  Major  Stephen  Benet,  who  would  soon  become 

Chief  of  Ordnanoe,  although  he  had  no  way  of  knowing  it  at  the  time. 
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He  argued  strongly  against  any  merger  with  the  Artillery. 

In  the  early  1870*3,  an  anonymous  officer,  a highly  literate 
fellow,  published  a pamphlet  in  whioh  he  recounted  the  oondition  of  the 
Artillery,  as  he  saw  it.  The  tract  is  revealing  because  it  explains 
some  of  the  lassitude  apparent  in  the  arm  with  respeot  to  weapons  deve- 
lopment, The  anonymous  author  was  quick  to  oritioizs  what  he  saw  as 
a paucity  of  soientifio  experience  among  artillerymen.  He  asserted  tha\ 
"The  standard  of  admittanoe  into  the  artillery  is  so  low  that  there 
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is  soaroely  any  point  at  whioh  we  may  begin  ...  to  educate  some 
87 

offioers,  ..."  (It  is  understandable  that  he  sought  to  remain 

anonymous.)  The  Artillery  Sohool,  for  whioh  he  had  praise,  had  to 

devote  valuable  time  to  the  teaohing  of  baslo  subjects  like  geometry. 

And  the  supplementary  instruotion  of  artillery  offioers  given  at  post 

sohools  he  characterised  as  trifling  and  unimportant.  It  was  a general 

condemnation  of  the  Artillery  for  what  he  perceived  ao  its  laok  of 
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aohievement  in  the  soientifio  aspects  of  gunnery. 

As  part  of  a solution  to  the  problem,  he  reoommended  the  appoint- 
ment of  a Chief  of  Artillery.  It  was  not  a novel  recommendation;  the 
idea  had  surfaoed  earlier,  but  there  was  resistenoe  to  it  even  within 
the  Artillery.  "It  had  sometimes  been  frowned  upon  by  offioers  of  high 
rank  in  our  arm  ....  Charges  of  'axes  to  grind*  have  been  freely 
bandied  about,  and  little  oredit  given  for  motives  whioh  would  lead 

offioers  to  regard  the  general  good  of  the  artillery  rather  than  self- 
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interest."  As  part  of  the  anticipated  "general  good,"  the  outspoken 
gunner  asserted  that  the  proposed  offioe  of  Chief  of  Artillery  would 
provide  a means  ".  . .to  direot  and  encourage  investigation  and  experi- 
ment; to  establish  a general  and  uniform  system  of  instruotion;  to  urge 

in  our  behalf  needful  legislation  and  regulations;  to  give  us  ooharonoy 
90 

and  strength."  This  oritio's  voice  was  Just  one  of  several  that  had 
futilely  oried  out  for  a single  directing  head  for  the  Artillery. 

His  oonoern  for  effective  investigation  and  experiment  is  of 
particular  interest.  He  was  troubled  about  what  he  perceived  as  a gen- 
eral laok  of  teohnioal  progress  within  the  Artillery.  As  one  example, 
he  oited  the  laok  of  interest  in  curved  fire.  He  felt  that  curved  fire 
was  of  oritioal  importance  to  ooast  defense  because  the  armored  flanks 
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of  modern  iron-olad  vessels  were  more  or  less  impregnable  to  engagement 

by  low-tra jeotory  weapons.  In  hia  emphasis  on  ourved  fir®,  he  was 

following  the  lead  of  a forward  thinking  engineer  officer,  Henry  L.  Abbot, 

who  had  reoently  published  an  artiole  on  harbor  defense  in  whioh  he 

aooentuated  the  use  of  vertioal  fire  to  crush  the  relatively  lightly 
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armored  decks  of  ships.  The  anonymous  artilleryman  found  his  contem- 


poraries to  be  sadly  deficient  in  the  knowledge  of  mortars: 


Officers  ordered  to  the  Artillery  Sohool  generally  see  the  13-inoh 
mortar  for  the  first  time,  and  regard  it  as  a great  ouriousity 
. ...  jin  addition,]  We  are  without  a single  oorraot  or  useful 
table  of  ranges  for  the  13-inoh  mortar,  nor  is  it  praotioable  to 
oonstruot  one  [a  table]  until  a carefully  oonduoted  and  thoroughly 
systematized  course  of  experimental  firing  shall  be  had,  . . . 2 


The  oritioal  gunner  asserted  that  Europeans  were  more  advanced 

than  Amerioans  in  the  area  of  vertioal  fire;  although,  "It  is  not  claimed 
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that  other  nations  have  arrived  at  entirely  satisfactory  results." 


For  example,  in  an  entire  day's  praotioe  at  Shoeburyness,  England 

against  a row  of  casements,  not  one  shell  out  tt  a hundred  fired  struok 
94 

the  target.  However,  some  European  nations  were  beginning  to  adopt 
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rifled  mortars  whioh  promised  greater  precision  in  vertioal  fire.  In 
faot,  as  early  as  1864,  the  Frenoh  had  begun  to  replaoe  smoothbore, 
seaooast,  32-oentimeter  mortars  with  rifled,  22-oentimeter  howitzers. 


Although  the  rifled  pieoes  were  more  aoourate  than  the  smoothbores, 


their  mean  error  in  range  was  still  long--59.9  meters  at  medium  oharge, 
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at  40  degrees  elevation. 

The  anonymous  gunner  underscored  what  he  perceived  as  a general 
laok  of  teohnioal  progress  within  the  Amerioan  Artillery;  but  there  was 
only  so  much  that  the  members  of  his  branoh  could  do  to  correot  the 
problem,  even  if  all  of  them  agreed  with  his  conclusions.  They  could 
oorreot  range  tables;  but  there  was  little  that  they  could  do  to  improve 
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ordnanoe.  Responsibility  for  weapons  design  lay  with  the  Ordnance 

Department.  Although  artillerymen  were  the  users  of  oannons,  they 

had  little  to  say  about  weapons  development.  It  was  a dichotomy 

in  whioh  teohnioians  designed  guns  for  the  use  of  taotioians  with  only 
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the  barest  of  oomnunioation  between  the  two  groups. 

It  was  an  unfortunate  situation,  but  a merger  between  the 
Ordnanoe  Department  and  the  Artillery  was  not  neoessarily  the  best 
solution.  From  the  standpoint  of  numbers,  a merger  was  not  in  the  best 
interest  of  the  Ordnanoe  Department;  and  from  the  standpoint  of  weapons 
acquisition  in  general,  it  was  probably  not  in  the  best  interest  of  the 
Army.  The  Ordnanoe  Department  contained  63  officers  while  the  Artillery 
had  280.  In  the  plan  of  oonsolidation  that  Hunt  offered  the  congres- 
sional committee,  whioh  was  essentially  a repeat  of  the  merger  of  the 
1820*3,  twenty  field  grade  Ordnanoe  officers  would  become  an  artillery 

"speoial  staff,”  while  the  remainder  of  the  Department  would  be  absorbed 
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into  the  line  regiments.  Hunt’s  plan  contained  more  enthusiasm  than 

loglo;  and  it  looked  somewhat  like  "empire  building,"  an  observation 

that  must  not  have  esoaped  Seoretary  of  War  Belknap  when  he  said,  "Why 

the  ordnanoe  corps  should  be  consolidated  with  the  artillery  any  more 
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than  with  the  oavalry  or  infantry,  I am  at  a loss  to  understand." 

Yet  to  leave  the  status  of  "the  Ordnanoe  Department  unchanged  would 

have  meant  a continuation  of  its  isolation  from  the  Army  of  the  line. 

* 

Sherman  and  others , to  include  the  second  ordnanoe  witness 
before  the  oommittoe,  Lieutenant  Colonel  Charles  P.  Kingsbury  (retired), 

reoommended  that  officers  be  required  to  serve  a number  of  years  in  the 
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line  before  joining  the  Department.  This  was  the  solution  adoptsd 
by  Congress  in  the  Act  of  23  June  1874.  The  grade  of  second  lieutenant 
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of  ordnanoe  was  abolished;  and  all  vaoanoies  in  the  rank  of  first 

lieutenant  were  to  be  filled  by  transfer  from  the  line,  after  an  exam- 
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ination  by  a board  of  ordnanoa  offioers.  The  congressional  action 
laid  to  rest  the  question  of  consolidation  between  the  Ordnance 
Department  and  the  Artillery.  From  the  standpoint  of  artillery  partici- 
pation in  weapons  design  it  was  not  the  best  solution;  however,  it  was 
one  that  realistically  reoognized  the  responsibilities  of  the  Department 
to  the  rest  of  the  Army. 

The  solution  was  less  than  perfeot  in  other  ways.  In  a field 
like  ordnance  development,  technical  profioienoy  was  greatly  dependent 
upon  the  accumulation  of  years  of  experience.  The  assignment  of  young 
line  offioers  to  ordnanoe  duty  provided  an  influx  of  experienoe  from 
beyond  the  oonfines  of  the  Department,  while,  at  the  same,  insuring  that 
sufficient  years  remained  in  their  careers  to  permit  an  accumulation  Of 
technical  expertise.  However,  the  difficulty  with  the  program  was  that 
the  Influx  of  non-Departmantal  experienoe  was  at  the  lowest  commissioned 
level;  and  it  is  a bureauoratio  truism  that  advioe  tends  to  flow  down 
rather  than  up.  Also,  as  young  offioers  matured  within  the  branch,  the 
tendenoy,  quite  naturally,  was  to  beoome  fully  committed  to  the 
Department  view.  Nevertheless,  the  absorption  of  talent  from  the  line, 
albeit  young,  was  an  improvement  over  the  previous  isolation  of  the 
Department. 

The  seoond  question  of  importance  to  the  Department  that  was 
considered  by  the  oommittee  was  the  relationship  of  the  staff  egenoies 
to  the  Commanding  General  of  the  Army.  As  a staff  agency,  the  Ordnanoe 
Department  was  subordinate  to  the  Secretary  of  War.  Its  relationship  to 
the  Commanding  General  was  one  of  cooperation  but  nothing  more.  As 
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Sherman  said: 

In  my  of floe  I have  no  authority,  oontrol  £,  | or  influenoe  over 
anything  but  the  cavalry,  artillery,  and  infantry,  and  auoh  staff 
offioers  [from  staff  agenoies]  83  are  assigned  by  their  respective 
ohiefs,  approved  by  the  Secretary  of  War,  and  attached  to  these 
various  military  bodies  for  aotual  servioe.10^ 

Had  the  staff  agencies  been  subordinate  to  the  Commanding  General,  the 

freedom  from  military  direction  enjoyed  by  the  Chief  of  Ordnanoe  in 

weapons  development  would  not  have  existed. 

Discontent  in  the  Army  with  the  lack  of  the  Commanding  General's 

authority  over  the  staff  agenoies  was  relatively  high.  Of  twenty-four 

offioers  who  gave  the  committee  their  opinions  on  the  matter,  only  five 
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felt  that  there  should  not  be  a reorganization.  Secretary  Belknap, 
who  had  direct  control  of  the  agenoies,  was,  of  course,  opposed  to  any 
change.  It  is  interesting  that  Sherman,  who  had  tried  unsuccessfully  in 
1869  to  secure  oomplete  authority  over  the  staff  departments,  had  some- 
what mellowed  in  his  opinion.  He  reoommended  that  the  bureaus  in 
Washington  remain  under  the  Secretary  of  War  but  that  staff  agency 

personnel  and  facilities  outside  of  the  oapital  come  under  the  authority 
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of  the  Commanding  General.  The  committee  decided  to  leave  the  issue 
alone.  The  direct  authority  of  the  Secretary  of  War  over  the  Ordnance 
Department  continued. 

One  thing  that  emerged  from  the  committee's  study  was  the  deep 
resentment  in  the  army  of  the  line  over  what  was  seen  to  be  a privi- 
leged life  among  officers  of  the  Ordnanoe  Department.  Sherman  was 
representative  of  the  disoontent  when  he  said  that, 

...  it  does  seem  a little  hard  when  troops , having  been  away  in 
a difficult  service,  exposed  to  hardships  and  discomfort,  and  coming 
to  an  arsenal,  find  that  they  cannot  enter  it  without  permission 
of  a Junior  offioer  in  oharge.  It  tends  to  create  discontent  when 
they  find  a oaptain  or  lieutenant  living  in  a fine  mansion  with  all 
the  comforts  and  elegance  of  a gentleman,  while  the  colonel  or 
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major  in  ooamand  of  the  troops  in  the  same  Army  must  sleep  out 
under  the  fenoe,  ....  If  a regiment  of  troops  is  quartered  in 
the  vioinity  of  an  arsenal  the  colonel  will  take  a shanty  or 
quarters  in  rough  barracks,  while  the  captain  or  lieutenant  of 
ordnanoe  lives  in  an  elegant  mansion,  with  gardens  and  hot-houses 
all  around  him.3-0® 

Was  it  peroeived  relative  depravation  or  genuine  concern  over  military 
effioienoy  that  prompted  the  mood  in  the  Army  that  demanded  military 
oontrol  over  the  staff  agenoies?  It  was  probably  a combination  of  both. 
In  any  event,  the  Ordnanoe  Department  had  successfully  survived  all  of 
the  challenges  to  its  status  that  were  raised  during  the  committee's 
hearings . 

Dyer's  health  had  declined  steadily  through  1873,  and  in  Uay 
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of  the  following  year  he  passed  away.  It  would  be  an  exaggeration  to 

say  that  it  marked  the  end  of  an  era  for  the  Ordnanoe  Department;  some 

of  the  controversy  that  surrounded  Dyer  passed  with  him;  but  the  pattern 

of  operation  of  the  Department  changed  little. 

At  the  time  of  Dyer's  passing,  nearly  a decade  had  lapsed'  since 

the  end  of  the  Civil  War.  During  that  time,  there  had  been  little 

significant  ohange  in  field  artillery  materiel.  The  3-inoh  rifle  and 

12-pounder  smoothbore  were  still  standard  weapons.  The  author  of  the 

1874  manual,  Artillery  Taotlos,  obliquely  oritioized  the  state  of 

Amerioan  materiel  with  the  observation  that  the  12-pounder  ” . . . , is 

still  . . . retained  in  the  United  States  servioe,  though  abandoned  by 
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all  other  oivilized  nations."  Artillery  carriages  had  not  ohanged 
muoh;  they  were  still  rigid,  wheeled,  firing  platforms.  And,  in  general, 
ammunition  had  not  advanced  beyond  basic  Civil  War  designs.  Percussion 
detonated  shells,  however,  had  dearly  exceeded  all  other  types  in 
popularity.  The  one  notable  addition  to  the  weaponry  of  the  field  artil- 
lery ooourred  in  1868  with  the  adoption  of  the  Gatling  gun,  or 


mltrailleur  as  it  was  oalled  in  an  affected  resort  to  Frenoh  terminology; 


The  mitral lie ur  was  a small-caliber,  rapid-fire,  flat-trajeotory  weapon. 

The  1/2-inoh  model  fired  solid  shot;  the  1-inoh  variety  fired  both  solid 
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shot  and  oanister.  Like  direot-fire  cannons,  the  mitrailleur  held 
more  defensive  than  offensive  potential. 

The  prevailing  oonoept  of  the  employment  of  field  artillery  is 
refleoted  in  the  1874  edition  of  Artillery  Taotlos.  Like  most  other 
American  manuals  of  the  era,  this  book,  intended  for  soldiers,  was 
published  by  a oivilian  firm,  in  this  oase,  D.  Appleton  and  Company; 
however,  it  carried  the  offioial  imprimatur  of  the  War  Department:  "By 

Authority."  The  manual  oontains  the  cumulative  digested  lessons  perti- 
nent to  the  field  artillery  from  the  Civil  War  and  the  years  that 
followed.  One  thing  is  dear:  not  muoh  had  changed. 

Conoepts  of  organization  and  mission  were  essentially  the  same 
as  they  had  been  ten  years  earlier.  Artillery  was  still  classified 
into  two  types:  light,  and  heavy.  On  a war  footing,  the  light,  or  field, 
artillery,  whioh  was  to  aooompeny  the  maneuver  army,  was  to  be  organized 
into  battalions  and  brigades  in  the  same  way  that  had  been  olarified  by 
the  Barry  Board  in  1868.  A brigade  of  light  artillery  was  to  be  atteohal 
to  each  maneuver  oorps;  or  in  smaller  commands,  a battalion,  to  a divi- 
sion; or  if  the  foroe  were  small  enough,  a battery,  to  a brigade.  There 

were  no  high-angle  weapons  within  the  active  inventory  of  the  light  ar- 
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tlllery;  these  were  still  to  be  found  among  the  siege  and  seacoast 
weapons  of  the  muoh  less  mobile  heavy  artillery. 

Methods  of  aiming  oannons  had  also  remained  essentially  unchanged. 
Putting  a projeotile  on  target  was  still  muoh  more  a product  of  art  than 
it  was  of  aoienoe.  A gunner's  skill  and  some  luck  were  required  for 
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effective  engagement.  For  example,  the  following  was  guidance  for 
estimating  range: 

Kith  ordinary  eyesight,  masses  of  troops  are  distinguishable  at 
sixteen  hundred  yards;  . . . single  figure,  one  thousand  yards;  move- 
ments of  arms  and  legs  at  eight  hundred  yards;  . . . faoes  ...  at 
three  hundred  yards;  buttons  at  one  hundred  and  fifty  yards;  . . . 
white  of  the  eyes  at  thirty  yards.  10 

Estimations  of  deflection  were  no  more  preoise.  Error  oaused  by  drift 

oreated  by  wind  eould  ”...  only  be  oorreoted  by  the  experience  and 
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judgement  of  the  gunner.”  And  error  oaused  by  the  drift  inherent 

in  the  spinning  flight  of  rifled  projeotiles  oould  be  . . oorreoted 
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by  pointing  more  or  less  to  the  left  depending  on  range.”  But  it  was 
still  the  era  of  relatively  short-range,  low-trajeotory  weapons,  and  the 
errors  caused  by  imprecise  methods  of  aiming  were  not  yet  intolerable , 

As  engagement  ranges  lengthened,  initial  errors  in  aiming  produced 

wider  deviations  in  projectile  impaot.  The  solution,  advised  the 
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manual,  was  oalm,  deliberate  fire. 

Artillerymen  emphasized  slow  fire  even  at  moderate  ranges. 

Rapid  fire  was  considered  to  be  inaccurate  and  wasteful.  "A  heavy  fire 

is  produoed  by  concentrating  a number  of  guns  on  a single  point,  not  by 

114 

increasing  the  rapidity  of  fire  of  a small  number.”  At  ranges  from 

1500  to  3000  yards,  one  shot  per  gun  every  four  to  six  minutes  was  oonsi- 
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dered  an  adequate  rate  of  fire.  There  was  an  obvious  trade  off  be- 
tween aoouraoy  and  rate  of  fire  that  limited  the  amount  of  explosives 
that  oould  be  effectively  placed  on  a target. 

The  1874  manual  dearly  reflected  the  tactical  lessens  of  the 
Civil  War.  On  the  offensive,  field  artillery  was  to  engage  enemy  guns 
with  oounterbattery  fire;  on  the  defensive,  it  was  to  oonoentrate  on 
advancing  infantry  and  oavalry.  Continuing  respeot  for  the  power  of 
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rifled  email  arms  was  evident  In  the  Instruction  to  bank  earth  to  the 

front  and  sides  of  cannons  that  vers  not  protected  by  natural  folds  in 

the  ground.  Gunners  vere  advised  to  leave  positions  that  they  had  not 

been  ordered  to  hold  when  enemy  Infantry  closed  to  within  900  yards.  To 

remain  longer  would  subjeot  a battery  to  disablement,  particularly  from 

116 

the  loss  of  its  horses.  The  notable  deviation  from  lessons  of  the 
past  was  the  continued  reference  to  an  artillery  reserve.  Neither 
Grant's  wartime  elimination  of  the  reserve  artillery  nor  the  Prussian 
success  in  doing  without  it  oould  shake  the  oonoept  from  the  conscious- 
ness of  Amerioan  field  artillerymen. 

Of  oourse,  Amerioan  insistenoe  on  withholding  guns  from  battle 

and  the  Prussian  taotio  of  committing  all  of  their  weapons  were  both 
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manifestations  of  the  direot-fire  employment  of  field  artillery.  The 
Amerioan  taotio  was  a holdover  from  the  era  of  the  smoothbore,  while  that 
of  the  Prussians  was  an  adjustment  to  the  age  of  rifling. 

It  is  clear  then,  that  for  a deoade  after  the  Civil  War,  the 
materiel,  organization,  and  taotios  of  the  Amerioan  field  artillery  had 
remained  nearly  static.  In  the  pamphlet  in  whioh  he  oritioized  the  laok 
of  teohnioal  profioienoy  among  artillerymen,  the  anonymous  gunner  also 
addressed  the  problem  of  professional  stagnation  in  the  field  batteries. 
The  importance  of  the  oommand  of  a field  battery,  he  asserted,  had 
greatly  deoreased.  It  failed  to  offer  a challenge.  There  was  no  hope 
of  recapturing  the  dash  and  enterprise  that  had  characterized  the  days 
of  the  smoothbore.  In  addition,  in  the  field  artillery,  there  were  only 
two  types  of  oannons,  and  they  were  fired  with  fixed  charges  with  Just 
a few  degrees  of  elevation.  In  contrast,  in  the  heavy  artillery,  an 
offioer  was  oonoerned  with  twenty  different  guns,  a variety  of  propelling 
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oharges,  and  a vide  range  of  elevations.  Also,  the  latest  in  meohanlcal 
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devioes  vere  used  to  maneuver  the  heavy  weapons.  His  message  was 
olear:  a young  offioer  looking  for  a challenge  should  be  in  the  ooast 

artillery. 

Such  was  the  state  of  affairs  in  the  Artillery  in  the  mid-1870*& 
The  field  artillery,  in  partioular,  was  in  a oondition  of  stagnation. 

As  an  aotive  organization  it  had  nearly  ceased  to  exist.  Its  materiel 
and  the  oonoepts  of  its  oombat  organization  and  taotios  had  ohanged 
little  since  the  Civil  War.  The  paradigm  of  direot-fire  field  artillery 
support  for  the  maneuver  army  was  still  very  much  in  effect.  Any  major 
ohange  within  the  paradigm  would  be  tied  to  the  technological  evolution 
of  the  mobile  artillery  materiel- -materiel  that  was  still  largely  ignored 
by  the  Ordnance  Department, 


CHAPTER  VI 


1875-1880:  A SLOW  GATHERING  07  TECHNOLOGICAL  MOMENTUM 

Stephen  V.  Benet  wee  Dyer's  successor.  Benet  was  commissioned 

in  1849  as  an  ordnanoe  second  lieutenant.  Like  Dyer,  Benet  passed  more 

senior  members  of  the  Department  when  he  rose  in  June  1874  from  major 

1 

to  brigadier  general.  Unlike  Dyer,  his  appointment  was  not  clouded  in 
innuendos  of  politioal  manipulation.  The  sharp  confrontations  with 
congressional  ooumittees  that  marked  Dyer's  reign  over  the  Department 
ware  nearly  absent  during  Benet 's  administration,  but  other  than  that, 
for  the  first  years  at  least,  the  new  ohief  pursued  the  polioies  of 
his  predeoassor. 

Benet' a first  annual  report,  in  Ootober  of  1874,  might  well  have 

been  signed  by  Dyer.  In  that  report  Benet  related  that  the  weapons  se-: 

looted  by  the  Heavy  Gun  Board  two  years  earlier  were  not  yet  ready  for 

a trial.  The  modest  effort  with  field  artillery  of  a year  before  also 

had  lost  its  momemtum.  The  one  significant  step  taken  in  artillery 

design  was  the  serious  consideration  of  hydraulio  buffers  for  reooil 
2 

control. 

Europeans  had  jumped  ahead  of  Amerioans  in  the  use  of  fluid 

compressors  to  restrict  the  motion  of  reooil.  In  1873,  the  English  had 

3 

adapted  an  oil  filled,  piston  driven  oylinder  to  a heavy  gun  carriage; 

and  at  the  same  time,  they  began  to  use  the  devioes  for  light  naval 
4 

artillery.  When  the  Amerioan  Board  on  Gun-Carriages  met  in  1873,  it 

had  considered  an  English  hydraulic  buffer,  but  it  failed  to  reoommend 
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one  for  -teat. 

Lieutenant  Colonel  Crispin,  the  commander  of  the  Ordnanoe  Agency 

and  Arsenal  in  Nev  York  City,  informed  the  Department  in  1874  that  one 

of  his  subordinates,  A.  G.  Sinclair,  had  invented  a hydraulio  buffer 

that  was  superior  to  the  English  design.  Crispin  was  enthusiastic  about 

the  buffer.  His  agenoy  had  suooessfully  tested  the  devioe  on  a 15-inoh 

oarriage,  and  he  was  oonvinoed  that  it  was  superior  to  pneumatic  designs 

6 

in  oost  and  simplioity.  (Figure  11  shows  a hydraulio  buffer  on  a 10- 
inoh  oarriage.)  Sinclair's  initiative,  under  Crispin's  sponsorship,  had 
closed  the  brief  gap  between  Amerioan  and  English  achievements  in  heavy 
gun  recoil  control. 

The  suooess  of  the  Department  with  fluid  buffers  was  a disttnot 

contrast  to  the  laok  of  progress  with  gun  designs.  As  Dyer  had  done 

for  several  years,  Benet  asked  Congress  for  funds  to  purchase  oast-iron 

Rodman  guns  (Rodman  was  dead  by  this  time).  However  the  argument  took 

a new  fora.  Benet  maintained  that  an  early  deoision  to  buy  was  needed 

because  a restoration  of  the  oapaoity  of  Amerioan  industry  to  produce 

the  weapons,  idle  sinoe  1866,  would  take  time.  Trees  had  to  be  felled 

for  oharooal;  and  pig-iron  casting  faoilities,  long  oonverted  to  other 

uses,  had  to  be  readapted  to  ordnanoe  work.  To  add  force  to  his  request 

Benet  sent  letters  to  Congress  from  manufacturers  appealing  for  orders 

for  oannons  to  provide  work  for  "...  the  laboring  olass,  many  of  whom 

7 

have  been  thrown  out  of  employment  . . . " , beoause  of  ".  . . the 

present  stagnation  in  business  resulting  from  the  late  financial 
8 

panio,  ..."  The  appeal  had  no  effeot. 

Benet  approaohed  the  problem  in  yet  a different  manner  the  next 
year.  Through  the  Seoretary  of  War,  he  sent  to  the  President  a report 


FIGURE  11 


10-INCH  CARRIAC®  WITH  HYDRAULIC  RECOIL  CHECK 


Sid*  and  Top  Vi** 


SOURCE;  U.S.,  Congress,  Hous*,  Report  of  the  Seoretary  of 
War.  Ex.  Doo.  No.  1,  44th  Cong.,  2d  sess.,  1S76,  pt.  2,  2; 
plate  VI. 
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of  the  successful  test  of  a 8-lnoh  rifla  that  had  bean  converted  from 

a 10-inoh  Rodman  smoothbore.  In  response,  in  January  1875,  Grant  took 

the  unusual  step  of  sending  a special  message  to  Congress  requesting 

9 

$250,000  to  make  additional  conversions.  Congress  responded  with 

10 

$75,000.  Unsatisfied,  Benet  termed  it  “A  small  appropriation  ....'* 

The  8-inoh  rifles  were  based  on  the  plans  originated  by  Crispin 

and  submitted  by  the  Ordnanoe  Department  in  the  competition  judged  by 

the  1872  board.  The  rationale  offered  by  Benet  for  sponsorship  of 

additional  conversions  was  that  although,  "There  is  little  doubt  that 

steel  is  the  best  material  for  guns,  ....  the  produot  is  by  far  too 

oostly  to  be  considered  now,  and,  besides,  would  have  to  be  prooured 
11 

abroad."  Benet  stated  that,  "We  have  the  best  oast-iron  gunmetal 

known,  and  this  plan  of  conversion  enables  us  to  utilize  our  own  products. 

The  wrought-iron  tubes  oan  probably  be  manufactured  in  this  country 
12 

also."  And,  as  a praotioal  consideration,  the  casements  of  the  sea- 

ooast  forts  ".  . . , are  oontraoted  to  aooomodate  a gun  of  muoh  larger 

size  than  the  10-inoh  Rodman;  ..."  Finally,  to  give  urgency  to  the 

appeal,  Benet  reported  that  in  England  there  had  been  a preliminary  test 

of  an  81-ton  while  the  United  States  , for  the  want  of  neoessary 

appropriations  is  foroed  to  depend  on  a smooth-bore  system  and  a few 

13 

small  rifles  ..." 

Crispin,  one  of  the  evaluators  in  the  1872  heavy  gun  design 

t 

competition,  was  also  the  Constructor  of  Ordnanoe  and  head  of  the 
Ordnance  Board,  as  well  as  the  Commander  of  the  Ordnanoe  Agency  and 
Arsenal  in  New  York.  Among  his  responsibilities  were  the  construction 
and  tests  of  the  weapons  reoommended  by  the  1872  board.  Benet  publioly 
praised  Crispin  and  the  rest  of  the  Ordnanoe  Board  in  bis  annual  report 
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report  for  the  exoellent  work  that  they  had  done  on  the  8-ineh  pieoes. 

At  the  same  time  that  Benet  campaigned  with  vigor  for  the  quiok 

adoption  of  converted  Rodman  guns,  the  Ordnanoe  Department  oould  only 

report  that  the  rest  of  the  weapons  reoomnendod  for  trial  by  the  1872 

Board  on  Heavy  Cannon  were  still  in  preparation.  Benet  anticipated  that 

15 

some  of  the  weapons  would  be  ready  for  test  in  the  spring.  Department 

emphasis  was  olearly  on  using  the  converted  Rodman  muzzle-loaders.  Than 

is  a strong  inolination  to  infer  that  there  was  soon  proorastination  by 

the  Department  in  the  preparation  of  the  other  weapons  for  tests. 

England's  81-ton  gun,  mentioned  above , began  a new  stage  in  the 

European  heavy  artillery  race.  It  was  a rifled  weapon  with  a oaliber  of 
16 

14-inoh.  In  contrast,  the  largest  gun  oonstruoted  by  the  American 

17 

Ordnanoe  Department,  the  20-inoh  smoothbore,  weighed  about  50  tons. 

The  weight  of  metal  in  the  81-ton  gun  permitted  the  use  of  heavy  pro- 
pelling charges,  which  gave  it  the  power  to  hurl  a shot  that  would  pane- 
ls 

trate  20  inohes  of  iron  armor.  Not  to  be  outdone,  the  Italians  soon 

purohased  a 100-ton  gun  that  was  said  to  be  able  to  penetrate  30  inohes 
19 

of  armor.  Germany  then  ordered  a gun  of  124  tons  from  Krupp;  and  the 

20 

British  began  to  talk  of  one  of  200  tons.  The  raoe  for  super  heavy 
weapons  was  on  in  Europe;  but  the  Ordnanoe  Department,  wrapped  up  in 
its  own  projects,  did  not  baoome  seriously  involved  in  it. 

By  1876,  the  Chief  of  Ordnanoe  was  ready  to  admit  that,  at  least 
in  oasemated  works,  breeoh-loading  artillery  had  an  advantage  over  the 
muzzle-loading  variety.  As  might  have  been  expeoted,  he  requested  funds 
to  convert  rifled  Rodman  weapons  to  breeohloaders.  Several  of  the  long 
awaited  experimental  guns  approved  by  the  1872  Board  had  finally  been 
completed;  but  at  the  requests  of  the  inventors  they  had  been  sent  to 
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the  Centennial  Hxlhibition  in  Philadelphia.  It  made  little  difference  — 

81 

no  funds  remained  for  their  testa.  Benet  pointed  out  that  it  oost 

about  $100  for  eaoh  round  fired.  Since  guns  were  tested  for  their 

enduranoe,  the  trial  of  a 12-inch  weapon  that  could  disoharge  500  rounds 

without  failure  would  oost  $50,000.  Benet  did  take  steps  to  seoure 

additional  funds  foe  the  tests.  In  the  same  report  that  he  submitted 

to  Grant  requesting  $250,000  for  Rodman  conversions,  he  also  asked  for 

22 

an  equal  amount  to  begin  teats  on  the  other  experimental  weapons. 

Congress  refused  to  provide  another  quarter  million  dollars  for  the  1072 
heavy  gun  program.  It  was  yet  another  delay  for  the  non-Department 
weapons;  at  the  same  time,  the  Chief  of  Ordnance  continued  his  efforts 
to  salvage  the  Rodman  guns. 

In  spite  of  the  delay  with  large  weapons,  the  Department  began 

to  work  on  a Sutcliffe  breech  design  adapted  to  a 3-inoh  Ordnance  Rifle, 

figure  12.  (The  Sutcliffe  9-inoh  rifle  was  one  of  the  heavy  pieces 

awaiting  tests.)  The  modified  3-inoh  rifle  would  give  the  Department 

another  breeoh-loeding  field  pieoe  to  test.  However,  progress  was 

certain  to  be  slow.  Although  the  Moffatt  field  gun  had  been  available 

for  three  years,  only  175  rounds  had  been  fired  from  it;  and  the  tests 

23 

were  still  not  oomplete.  Without  question,  field  artillery  was  of 
seoondary  importance  to  the  Department. 

Although  work  was  generally  stalled  on  American  artillery,  the 
Department  had  taken  steps  to  gather  information  on  European  advanoes. 

In  1873,  the  Secretary  of  War  had  direoted  that  Lieutenant  Colonel 
Theodore  Laidley  and  Majors  Silas  Crispin  and  James  Benton  "proceed  to 
England,  France,  Germany,  Austria,  and  Russia,  for  the  purpose  of 
collecting  information  in  regard  to  the  construction. of  heavy  cannon  and 
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FIGURE  12 

SUTCLIFFE  BREECH-LOADING  FIELD  PIECE 


SOURCE:  U.S.,  Congress,  House,  Report  of  the  Score tary  of 

War,  Ex.  Doo.  No.  1,  44th  Cong.,  2d  sess.,  1876,  pt.  2,  3:app.  h, 
plate  II. 

NOTE:  The  seotion  shows  the  breech  in  the  open  position.  A 

twist  of  the  breeoh  handles  rotated  the  breeoh  plug  downward,  provi- 
ding access  to  the  bore  for  loading.  In  the  upper  illustration,  a 
small  pin  is  viaable  in  the  top  portion  of  the  plug.  The  pin  oonneoted 
the  plug  with  the  rest  of  the  breeoh  meohanism. 
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other  ordnanoe  manufacture a."  The  three  officers  spent  about  one 

hundred  days  on  the  mission.  However,  three  years  passed  before  they 

submitted  their  reports.  Benet  oited  the  demands  of  other  duties  as 

the  oause  of  the  delay,  "...  but  auoh  of  the  information  gathered 

has  been  well  digested  and  already  utilized  in  departmental  oonstruo- 
25 

tions." 

The  Department  showed  little  hesitation  in  borrowing  the  fdeas 

of  others  for  use  in  its  own  oonstruotions.  In  faot,  several  suits 

were  pending  against  officers  of  the  Ordnanoe  Department  for  infringe* 

26 

ments  of  American  patents.  As  early  as  1869,  Dyer  had  asked  Congress 

for  a law  that  would  authorize  offioers  to  use,  at  will,  all  inventions 

applicable  to  the  work  under  their  charge,  with  the  provision  that 

aggrieved  inventors  could  submit  their  olaims  to  a oivil  tribunal  for 
27 

adjudication.  But  the  Supreme  Court  ruled  against  any  suoh  plan;  and 

offioers  who  had  already  allegedly  borrowed  of  the  ideas  of  others  were 

28 

faced  with  oivil  suits. 

The  Department  was  seleotive  in  its  borrowing,  and  as  a result, 

several  noteworthy  European  ideas  reported  by  Laidley's  team  had  not  yet 

been  inoorporated  into  its  designs.  Principally,  these  lay  in  the  areas 

of  field  and  siege  oarriage  oonstruotion. 

The  Russians  had  made  some  remarkable  attempts  at  improving  fieU 

oarriages.  Ten  years  before  Laidley’s  trip,  they  had  oonstruoted  a 

oarriage  whioh  permitted  the  oannon  barrel  to  be  traversed  without 

moving  the  trail.  This  early  attempt  at  a pivoting  field  pieoe  was  un- 

29 

suooessful,  and  the  design  was  abandoned.  However,  it  was  an  idea 
before  its  time;  by  1900,  a traversing  barrel  would  be  indispensable  in  the 
design  of  light  artillery.  Although  there  had  been  several  attempts  in 
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Europe  to  adopt  a recoil  absorbing  spring  to  field  carriages,  Colonel 

Englehardt,  of  the  Russian  Imperial  Guard  seemed  to  have  suooeeded 

where  others  failed.  His  carriage  featured  a recoil  absorbing  oork 

cushion  set  in  the  middle  of  the  trail,  figure. 13.  In  addition,  the 

Russians  had  plaoed  an  iron  spike  on  the  end  of  the  trail  whioh  was  to 

be  driven  into  the  ground  by  the  foroe  of  reooil  to  help  oheok  rearward 
30 

motion.  These  Russian  advanoes  were  significant  design  improvements 
in  light  oarriages,  whioh  until  this  time  had  recoiled  freely.  Of 
oourse,  the  advanoes  were  but  the  beginning;  oarriages  still  jumped 
around  a bit. 

While  the  Russians  excelled  in  the  field  carriage  design,  the 

Germans  made  a notable  improvement  in  the  area  of  siege  artillery.  They 

adopted  a hydraulio  buffer  to  a 15-oentimeter  (6-inoh)  carriage.  One 

end  of  the  buffer  was  fastened  to  the  artillery  piece;  the  other  end  was 

bolted  to  a timber,  anchored  in  the  parapet,  figure  14.  The  device 
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reduoed  reooil  to  about  one  yard. 

Laidley  also  reported  on  the  changes  that  he  had  seen  in  heavy 

mortars.  The  new  models  had  been  rifled  and  lengthened  to  the  point  that 

the  barrels  differed  little  from  those  of  howitzers.  They  were  versatile 

in  that  they  oould  deliver  fire  at  any  angle  of  elevation, from  0 to 

60  degrees.  An  Austrian  mortar  is  shown  in  figure  14.  It  was  certainly 

more  advanced  than  the  Model  1861, smoothbore , 8-inoh  mortar  still  being 

32 

issued  by  the  Amerioan  Ordnanoe  Department  at  the  end  of  the  decade. 

It  should  not  be  assumed,  however,  that  America  was  entirely 
behind  the  Europeans  in  ordnanoe  development;  the  picture  was  much  more 
complex  than  that.  For  instance,  when  Laidley' s team  made  its  inspection, 
the  French  did  not  seem  to  be  adopting  hydraulio  buffers,  and  the 


SOURCE:  U.S. , War  Department,  Annual  Report  of  the  Secretary  of  War  for  the  Year  1881  (Washington 

Government  Printing  Office , 1882),  3:428,  .app  37d,  plate  no.  1. 
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FIGURE  14 

TWO  EUROPEAN  SIEGE  WEAPONS 


German  21-Centimeter  Slage  Chin  With 
Hydraulic  Recoil  Buffer 


Austrian  Mortar 


SOURCE:  U.S.,  Congresa,  House,  Report  of  the  Seoretary  of 

War.  Ex.  Doo.  No.  1,  45th  Cong.,  3d  seas.,  1877,  pt.  2,  3:app.  K, 
plates  XXXVII,  XLI. 

NOTE:  The  hydraulio  buffer  in  the  upper  figure  is  connected  to 

the  oannon  trail  and  one  of  the  timbers.  There  is  no  buffer  on  the 
mortar  oarriage. 
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Russians,  in  spite  of  all  their  improvement  in  oarriage  design,  were 

33 

still  oasting  barrels  in  bronze. 

In  the  years  between  Laidley's  trip  and  the  publication  of  his 
report,  several  ideas  had  surfaoed  both  in  Amerioa  and  Europe  whioh 
would  help  to  inorease  the  efficiency  of  artillery.  The  long  engagement 
ranges  of  modern  guns  made  target  acquisition  by  the  naked  eye  difficult; 
as  a result,  there  was  a need  to  adopt  some  type  of  visual  aid.  In 
1876,  an  Englishman  wrote: 

Artillerymen  have  been  using  accurate  rifled  guns  for  years,  and 
complaining  of  the  sights;  but,  for  some  reason  or  another,  nobody 
has  made  the  subject  his  own,  or  worked  steadily  to  carry  into 
practical  execution  the  belief  that  there  may  be  perfect  accuracy 
in  laying  a gun.34 

The  Englishman  was  not  quite  correct  in  his  observation  that 
nobody  was  working  on  a solution.  The  problem  of  aocurately  aiming 
heavy  artillery  had  already  produoed  some  forward  motion  in  the  employ- 
ment of  telescopic  sights.  In  a letter  to  the  editor  of  the  American 
Army  and  Navy  Journal  in  1874,  a subscriber  proposed  that  a directing 
telescope  be  mounted  on  a plana  table  between  heavy  guns.  Earlier 
attempts  at  mounting  aiming  telescopes  directly  on  cannons  had  been  re- 
garded as  impractical,  simply  because  the  force  of  reooil  necessitated  . 

both  the  removal  of  the  devices  before  firing  and  their  adjustment  after 
35 

remounting.  This  suggestion  came  at  the  start  of  a long  line  of 

developments  that  would  eventually  yield  the  aiming  oirole,  a device 

critioal  in  the  laying  of  field  artillery  for  indirect  fire.  However, 

the  idea  of  putting  a telescope  directly  on  a oannon  was  not  abandoned. 

For  example,  in  1876  the  British  were  testing  a telescope  on  their  81- 
36 

ton  gun.  Continual  development  of  gun  mounted  telesoopes  would  even- 
tually yield  the  panoramio  field  artillery  sight,  whioh,  with  the  aiming 
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oirole,  would  add  immeasurably  to  the  effioienoy  of  indirect  fire. 

In  addition  to  telescopes,  the  long  distanoe  firing  of  ooastal 

guns  also  demand  an  effective  means  of  range  estimation.  In  the  age 

of  short-range  engagement,  fortress  commanders  would  simply  give  the 

order  to  fire;  the  rest  was  up  to  the  gunner  behind  eaoh  piece.  As 

engagement  ranges  lengthened,  they  beoame  more  difficult  to  estimate. 

In  1873,  a British  garrison  artilleryman  sought  to  solve  the  problem 

with  a mechanical,  telesoopio  range  finder.  The  Watkin  Depression  Range 

Finder,  as  it  was  oalled,  permitted  the  fortress  commander  to  give  a 

single,  accurate  range  to  all  of  his  guns.  It  was  a major  step  in  an 

evolving  concept  of  fire  control.  By  1877,  the  British  were  even 
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beginning  to . experiment  with  range  finders  for  field  use.  Although, 

in  coming  years,  the  idea  of  fire  oontrol  would  continue  to  be  driven 

by  the  perceived  needs  of  coast  defense,  muoh  of  the  oonoept  would  be 

transferred  to  the  field  artillery. 

The  British  were  also  making  advanoes  in  artillery  ammunition. 

To  inorease  the  fragmentation  effeot  of  their  shells,  they  began  to 

experiment  with  the  pressure  conducting  properties  of  water.  They 

filled  oast-iron  shells  with  water  and  a small  bursting  charge.  The 

result  upon  detonation  was  a high  degree  of  fragmentation  of  the  shell 
39 

body.  The  intent,  of  oourse,  was  to  inorease  the  antipersonnel  effeot 

of  artillery  ammunition.  Although  the  German  approaoh  was  not  as 

imaginative  as  that  of  the  British,  it  was  perhaps  more  praotioal.  The 

Germans  were  relying  on  strong  explosives  to  increase  the  fragmentation 
40 

of  shell  casings.  Improvements  in  ammunition  would  continue  to  con- 
tribute to  the  growing  effioienoy  of  land  artillery. 

The  problem  of  the  trenoh,  however,  was  still  far  from  being 
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solved.  The  advanoes  in  field  artillery  that  were  being  made  in  this 

or  that  oountry  were,  for  the  most  part,  disparate  achievements;  soma 

were  still  little  more  than  embryonic  ideas;  and  even  if  they  had  all 

been  brought  together  in  one  system,  their  collective  advantage  would 

not  have  been  a sufficient  answer  to  the  trenoh. 

In  1877,  the  oonept  of  direct  fire  was  given  another  test  of 

war  when  the  Russians  invaded  the  Balkan  possessions  of  Turkey.  Like 

the  War  of  1870,  it  was  a short  conflict,  nine  months;  but  unlike  the 

earlier  war,  the  participation  of  field  artillery  was  lackluster. 

The  outnumbered  Turkish  Army  was  on  the  tactical  defense.  It 

habitually  sought  natural  oover,  and  if  such  protection  was  lacking,  it 

immediately  resorted  to  the  trenoh.  Only  rarely  did  the  Turks  mount 

attacks.  Instead,  they  waited  in  their  protected  positions  to  meet 
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Russian  assaults  with  heavy  volumes  of  long-range  rifle  fire. 

The  Russians  had  a large  numerical  superiority  over  the  Turks 

in  field  artillery,  but  in  most  aotions,  the  effect  of  the  Russian  guns 
42 

was  neglibible.  A British  war  correspondent  wrote,  "The  sole  instance 

where  any  deoided  suooess  has  been  achieved,  or  even  aided  by  artillery 

43 

was  the  capture  of  the  redoubt  at  Telis,  . . . . " He  reported  that  at 

Louoha,  after  a 2 l/2  hour  bombardment  by  50  pieces  of  artillery,  only 

one  Turk  had  been  killed  by  the  fire.  And  at  the  great  siege  of  Plevna, 

where  the  Russians  massed  over  500  artillery  pieces,  "...  not  one 

44 

yard  of  the  Turkish  trenches  was  ever  cleared  by  shell  fire."  The 

45 

fortress  held  out  for  five  months  before  sucoumbing  to  hunger  alone. 

As  the  result  of  his  observations,  the  British  correspondent  conoluded 
that  the  usefulness  of  artillery  was  greatly  diminished. 

A molder  of  American  military  opinion,  the  Army  and  Navy  Journal, 
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in  an  editorial,  took  exception  to  the  implication  that  field  and  siege 
artillery  had  beoooe  nearly  useless.  The  editorial  recognized  the  fail- 
ure of  the  Russian  guns  to  damage  intrenched  positions;  but  it  main- 
tained that  an  army  oould  not  do  without  the  weapons,  beoause,  at  a 

minimum,  they  forced  defenders  under  oover.  In  addition,  they  were 

46 

still  effeotive  against  attaoking  troops.  It  was  very  much  a replay 
of  the  peroeived  status  of  artillery  at  the  end  of  the  American  Civil 
War. 

In  apparent  contradiction  to  the  poor  performance  of  the  Russian 

artillery  in  the  Balkans,  an  American  witness  on  a secondary  front  in 

the  Caucasus  wrote  that  the  Russians  had  driven  the  defending  Turks  from 

47 

their  trenches  with  shrapnel.  Shrapnel  was  another  name  for  oase 

shot.  In  1864,  a British  ordnance  officer  altered  the  design  of  rifled 

oase  shot  by  moving  the  detonating  oharge  from  the  center  to  the  rear 

of  the  projectile.  When  the  timed  powder  train  detonated  the  round  in 

the  air  over  the  enemy,  the  effect  was  to  throw  the  balls  forward  in 
48 

a deadly  shower.  It  was  more  efficient  than  the  widely  dispersed 
pattern  obtained  from  a detonating  oharge  in  the  oenter  of  a round.  In 
the  future,  artillerymen  would  look  to  shrapnel  as  a means  to  dominate 
the  trench  with  their  low-trajeotory  weapons;  but  it  proved  to  be  an 
inadequate  solution. 

Captain  Thilo  Von  Trotho  of  the  German  Army  wrote  an  insightful 
study  of  the  campaign  in  the  Balkans.  His  opinion  of  the  performance 
of  the  Russian  guns  was  no  higher  than  that  of  the  British  correspondent. 
He  observed  that  against  intrenched  infantry  Russian  artillery  had  littk 
effeot.  But  the  Russians  compounded  the  difficulty  by  keeping  their 
guns  direotly  behind  attaoking  troops,  whioh  meant  that  the  fire  of  the 
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low-trajectory  artillery  had  to  be  lifted  as  soon  as  the  assault 

oommenoed.  He  predicted  that  in  the  future  light  artillery  would  have 

to  displace  forward  with  the  infantry.  He  made  his  observation  just 

pages  after  reporting  that  the  few  Russian  batteries  that  advanced  with 
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infantry  were  deoimated  by  rifle  fire.  It  was  a manifestation  of  the 

continuing  dominance  of  the  dootine  of  direct  fire  in  military  thinking. 

As  shown  previously,  some  nations  were  already  experimenting  with  shields 

to  protect  exposed  gunners  from  defensive  fires.  In  a seoond  prediction 

he  forecasted  a trend  toward  the  development  of  heavier  weapons  to 

aooompany  the  field  army.  He  felt  that  guns  of  greater  size  would  be 
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needed  if  earthworks  were  to  be  damaged.  What  is  missing  from  his 
observations  is  the  role  that  vertioal  fire  might  play  in  suoh  des- 
truction. 

Vertioal  fire  was  still  an  auxiliary  capability  to  be  called 

upon  by  well  equipped  armies  for  special  siege  applications;  but  the 

reoord  does  not  indicate  that  the  Russians  employed  the  method  at 

Plevna.  Perhaps  it  was  to  prevent  a reourrenoe  of  the  deficiency  in  the 

future  that  they  equipped  twenty-four  batteries  with  new  152mm  (6-inoh) 
51 

field  mortars. 

Also,  the  Russians  ordered  fifteen  hundred  steel  guns  from 

Krupp.  Just  five  years  earlier,  in  1872,  at  great  expense,  they  had 

rearmed  their  artillery  with  bronze  weapons.  The  metal  proved  to  be 
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inadequate  for  modern  artillery  when  it  was  .tested  in  combat.  The 
fame  of  steel  was  growing. 

The  Russo-Turkish  War  provided  at  least  two  artillery  lessons. 
The  first  one  was  the  inadequacy  of  bronze  as  a metal  for  modern  field 
guns.  The  seoond  lesson  was  a reinforoement  of  the  experience  of  the 
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American  Civil  War- -that  field  fortifications  oould  signifioantly  reduce 

the  power  of  artillery*  The  battlefield  reputation  of  field  artillery, 

somewhat  restored  in  the  Franoo-Prussian  War,  was  again  eroded,  although 

shrapnel  seemed  to  promise  a seoond  restoration. 

While  shrapnel  was  beginning  to  capture  the  imagination  of 

artillerymen,  some  work  was  in  progress  on  the  improvement  of  high- 

angle  fire.  In  the  siege  of  Paris  in  1870,  the  Prussians  had  employed 

guns  from  defilade  positions,  using  aiming  methods  similar  to  those  of 

the  Amerioan  Civil  War,  that  is  by  sighting  forward  along  lines  marked 

on  firing  platforms.  In  1877,  the  Russians  adopted  a system  of  reverse 

pointing  for  their  heavy  ooastal  guns.  A large  aro  with  marked  angles 

was  drawn  to  the  rear  of  a weapon.  The  gunner  would  then  sight  from 
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the  weapon  baok  to  the  appropriate  angle.  In  1878,  to  improve  upon 

the  aoouraoy  of  defilade  fire  from  siege  pieces,  the  British  began  to 

experiment  with  another  method  of  reverse  pointing.  They  aligned  two 

piokets  at  the  rear  of  a gun  and  then  aimed  the  weapon  by  sighting 
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through  the  tangent  soele  baok  at  the  stakes.  In  later  years,  this 
system  of  pointing,  with  some  improvement  in  teohnique,  became  known 
as  "indirect  lay,"  and  it  is  the  method  by  which  most  artillery  is  aimed 
today. 

The  aoouraoy  of  high-angle  weapons,  however  was  still  far  from 

good.  The  British  High-Angle  Fire  Committee  oonduoted  an  elaborate 

series  of  tests  with  howitzers,  and  the  results  were  disappointing: 

. . . the  difficulty  of  obtaining  even  approximate  aoouraoy  of  aim 
with  vertioal  fire  especially  at  long  ranges,  is  felt  to  have  been 
soaroely  diminished  by  all  the  study  and  practice  whioh  have  been 
devoted  to  it. 55 

56 

The  committee  concluded  that  recoil  had  much  to  do  with  the  problem. 
Experiments  proved  that  the  6.3-inoh  howitzer,  when  fired  from  its  field 
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carriage,  had  an  average  error  in  a range  of  62  yards.  If  the  carriage 

was  weighted  with  3 tons  of  iron,  the  error  was  reduced  to  34  yards.  If 

the  carriage  was  tighly  lashed,  to  a fixed  platform,  the  error  oould  be 
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reduced  to  11  yards. 

Fixed  platforms,  however,  were  part  of  the  equipment  of  deli- 
berate siege  warfare.  The  German  adoption  of  a hydraulic  buffer  to  a 
siege  gun  and  the  British  experiment  with  lashing,  both  depended  on 
heavy  wooden  platforms.  Early  attempts  at  reooil  control  in  siege  artil- 
lery tended  to  bind  it  even  more  tightly  to  its  specialized  role  in 
position  warfare. 

To  some  extent,  the  easy  availability  of  railroad  transportation 

was  adding  to.  the  taotioal  immobility  of  siege  artillery  in  Europe. 

Railroads  were  making  it  possible  to  move  guns  of  almost  unlimited  size. 

The  large  pieoes  moved  by  rail  had  immobile  oarriages  similar  to  heavy 
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coast  defense  weapons . Of  oourse,  not  all  siege  artillery  was  of  the 
super  heavy  variety.  But,  like  improvements  in  aoouracy,  major  advances 
in  throw-weight  tended  to  bind  siege  pieoes  to  their  traditional  role  as 
speoialized  weapons  of  position. 

More  than  a generation  would  pass  before  automotive  power  would 

provide  taotioal  mobility  to  guns  of  large  size;  but  initial  attempts  at 

the  military  use  of  meohanioal  transportation  appeared  as  early  as  the 

1870* s.  In  1876,  the  Russians  oonduoted  a military  test  on  traveling 

steam  engines  imported  from  England.  They  found  that  the  maohines  oould 

props]  2,500  pounds  on  good  roads  and  that  they  were  not  unreasonably 
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restricted  by  bad  ones.  Four  years  later,  at  Le  Mans,  a Frenoh  mili- 
tary committee  tested  similar  vehicles,  oalled  traction  engines.  Loaded 
vehioles  weighing  up  to  15,000  pounds  suooessfully  negotiated  steep 
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grades  on  the  streets  of  La  Mans.  And  ona  traotion  engine  vas  drlvan 
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along  a highway  for  480  alias  at  an  averaga  rate  of  6 miles  par  hour. 

These  tests  ware  but  the  modest  birth  of  another  idea  that  appeared  wall 

before  its  time,  and  nothing  muoh  would  oome  of  it  for  many  years.  In 

the  United  States,  the  tests  were  all  but  ignored. 

The  telephone  had  a little  better  reoeption.  Alexander  Graham 

Bell's  1876  invention  was  hardly  a year  old  when  the  New  York  Telephone 

Company  provided  equipment  to  report  target  strikes  to  the  firing  line 

during  an  international  rifle  matoh.  The  demonstration  prompted  the 
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Army  and  Navy  Journal  to  urge  the  military  adoption  of  the  device. 

German  authorities  may  or  may  not  have  known  about  the  rifle  matoh  and 

the  Journal  editorial,  but  they  did  not  hesitate  to  test  the  telephone. 

The  initial  field  evaluation  was  inoonclusive;  transmissions  over  the 
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new  devioe  were  diffioult  to  understand.  However,  the  telephone  was 

improved  enough  by  the  end  of  the  deoade  that  the  Frenoh  Army  adopted 

a portable  field  model  that  promised  to  be  useful  in  artillery  praotioe 
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and  siege  operations,  among  other  applications . It  is  ironio  that 
Europeans  were  the  first  to  attempt  to  exploit  the  military  potential 
of  this  American  invention. 

The  Artillery  Sohool  did  reoogniae  that  the  use  of  eleotrioity 

might  helpt  *>  inorease  the  aoouraoy  of  fire.  By  1878,  it  oreated  a 

laboratory  for  experimenting  with  artillery  related  applications  of 
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eleotrioity.  And  by  1881,  it  was  using  a telegraph  line  to  report 
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the  results  of  target  firing  from  an  impact  area.  Within  five  years, 

the  sohool  replaoed  the  telegraph  with  the  telephone  in  its  seaooest 
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praotioe.  The  sohool' s aotion,  however,  was  simply  a local  initiativa 
The  United  States  Army  was  slow  to  begin  the  development  of  a 


166 

field  telephone.  The  Signal  Corps,  the  proponent  agenoy  for  oommunioa- 

tions  equipment,  was  deeply  involved  with  national  weather  bureau  respond 

sibilities  from  1870  to  1890,  These  oivil  duties  detraoted  from  the 
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military  responsibilities  of  the  small  Corps.  It  was  not  until  1887, 

that  the  Corps  began  to  seriously  oonsider  the  adoption  of  a field 
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telephone,  although  a laok  of  funds  would  continue  to  hinder  its 
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development. 

The  initiative  taken  by  the  Artillery  Sohool  in  the  establishmert 
of  its  eleotrioity  laboratory  is  evidence  of  the  value  of  the  institu- 
tion in  the  enhancement  of  the  professionalism  of  young  offioers.  In 
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faot,  in  1876,  the  sohool  had  been  inoreased  to  a two  year  course. 

Unfortunately, however,  the  tenuous  oonneotion  between  the  Ordnance 

Department  and  the  Artillery  that  had  been  maintained  in  the  person  of 

the  Ordnanoe  member  of  the  sohool  staff  was  broken  in  1875  when  the 
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position  was  abolished. 

The  Ordnanoe  Department  oontinued  its  fixation  on  guns  of  its 
own  design.  In  1878,  Benet  announoed  that  since  the  experimental  con- 
version of  10-lnoh  Rodman  smoothbores  to  8-inoh  rifles  was  a suooesq,  his 
Department  was  proceeding  with  the  next  step:  the  trial  conversion  of 

15-inch  smoothbores  to  11-inoh  rifles.  At  the  same  time,  borrowing 
Krupp's  breeoh  design,  Ordnanoe  engineers  built  a rear  loading  piece 
from  one  of  the  8-inoh  rifles.  As  if  to  dissociate  himself  from  earlier 
departmental  resistance  to  breeoh-loading,  Benet  pointed  out  in  his 

annual  report  that  two  years  previously  he  had  advocated  the  adoption 
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of  the  idea  of  loading  heavy  cannons  from  the  rear. 

In  January  1879,  a 12  l/2-inoh,  muzzle -loading  oannon  burst  in 
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a turret  of  the  British  warship  Thunderer.  An  investigating  committee 
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determined  that  the  aooident  happened  when  seamen  had  unknowingly  loaded 
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the  weapon  with  a double  oharge.  The  mistake  oould  not  have  happened 
with  a breeoh-loader;  the  first  oherge  would  have  been  visable  upon  an 
attempt  to  load  the  second  one.  The  suooesa  of  the  Krupp  breeoh,  com- 
bined with  the  Thunderer  aooident,  prompted  Benet  to  observe  that  the 
universal  adoption  of  breeoh-loading  was  just  a matter  of  time.  And  he 

oonoluded  that,  in  any  event,  the  large  oharges  and  long  bores  of 
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modern  weapons  were  making  muzzle -loading  deoidedly  difficult.  The 

year  of  1879  was,  in  effect,  the  beginning  of  the  end  of  the  muzzle  - 

loading  era  in  American  ordnanoe. 

While  the  Department  prooeeded  with  an  8-inoh  breeohloader  of 

its  own  design,  the  tests  of  the  other  weapons  reoommendad  by  the  1872 

board  were  stalled.  As  of  1879,  the  Woodbridge  gun  had  been  fired  but 

ten  rounds;  the  Thompson,  two;  the  Sutoliffe,  twenty -six;  the  Mann, 
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eleven;  and  the  Lyman,  three. 

It  must  be  said  again  that  Benet  had  tried  to  sieoure  funds  for 

the  tests.  Grant  had  relayed  his  request  for  $250,000  in  1875;  and 
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Bene’t  repeated  the  appeal  to  Congress  in  1876  and  1878.  In  1880,  he 

reduced  the  request  to  $117,600,  whioh  would  "...  enable  me  to  have 
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the  merits  of  these  different  systems  fully  determined."  Perhaps  it 
was  still  too  muoh  for  a program  that  was  supposed  to  be  oonoluded 
within  the  Initial  appropriation.  Congress  failed  to  provide  the 
additional  funds,  and  the  gu:*s  lay  rusting  at  Sandy  Hook  as  the  deoado 
olosed. 

Meanwhile,  Benet  had  used  the  limited  appropriations  for  seaooasfc 

armament  for  1878-1879  to  oontinue  the  conversion  of  8-inoh  fifles  and 
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appealed  for  more.  Congress  responded  the  next  year  with  a generous 
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$400,000  appropriation,  whioh  inoluded  tha  requirement  that  four 
improved,  breach-loading,  tvelve-inoh  rifles  ba  manufaotued.  In  con- 
trast to  tha  1372  appropriation,  Congress  did  not  stipulate  that  the 
designs  wars  to  oome  from  any  pertioular  souroe,  and  Benet  remarked, 

"It  . . , olaarly  appeared  that  the  salaotion  of  tha  system  was  left 
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to  the  Ordnanoe  Department."  Relations  between  the  Department  and 

Congress  were  not  as  tense  as  they  had  been  in  the  early  1870's. 

There  had  reoently  bean  one  othe-  advanoe  in  heavy  ordnanoe 

designs  ohambering.  The  oonoept  of  leaving  an  airspaoo  around  the 

propelling  charge  in  an  artillery  piece  was  actually  an  old  idea. 

Admiral  John  A.  B.  Dahlgren  of  the  United  States  Navy,  had  done  some 
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initial  work  with  the  oonoept  in  1850;  and  by  1864  Confederate  ord- 

nanoe men  had  determined  that  the  strain  on  a 7-ihoh  gun  oould  be  re- 
duced by  50  peroent  without  a loss  in  muzzle  velooity  simply  by  leaving 
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a half-inoh  of  space  around  the  powder.  However,  the  idea  remained 

dormant  until  the  Italians  used  it  in  1876  to  reduce  the  tremendous 

pressure  in  their  100-ton  oanaon.  After  thorough  teats,  they  found 

ohambering  offered  three  benefits:  decreased  pressure  on  the  breech 
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area,  higher  muzzle  velooity,  and  greater  shot  energy. 

Benet  picked  up  the  idea,  and, in  1879,  the  Department  chambered 

and  successfully  tested  a 3-inoh  Ordnanoe  Rifle,  figure  15.  Benet  did 

not  ohoose  a field  pieoe  beoause  of  the  his  oonoern  for  the  improvement 

of  light  artillery;  it  was  simply  an  economy  measure--it  was  a cheaper 
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experiment  than  modifying  a heavy  gun.  After  the  successful  test  of 

the  3-inoh  pieoe,  Benet  ordered  the  ohambering  of  an  8-inoh  rifle.  Tha 
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test  with  the  larger  weapon  was  also  successful . At  the  same  time 
that  the  Department  began  its  work  with  the  3-inoh  pieoe,  it  began  to 
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consider  the  construction  of  a chambered,  breech-loading,  4. 5-inch 
86 

rifle.  It  was  the  only  move  the  Department  had  made  in  fifteen -years 
toward  the  improvement  of  siege  materiel. 

The  record  of  the  Department  in  the  area  of  field  artillery  was 
not  impressive.  Although  the  Moffatt  gun  had  been  available  sinoe  1873 
nothing  muoh  had  been  done  with  it.  A 3-inoh  pieoe  with  a Sutoliffe 
breech  was  received  at  the  proving  ground  in  1876,  but  after  a satis- 
factory test  of  fifty-three  rounds,  it  also  lay  silent.  A bronze, 
muzzle -loading  Dean  3.5-inoh  gun  was  procured  in  1877  and  tested  for 

fifty  rounds.  The  design  was  already  out  of  date  before  the  barrel 
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cooled,  so  it  also  led  nowhere. 

The  single  enthusiasm  shown  by  Benet  for  a field  artillery 
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design  was  one  offered  by  Colonel  Crispin,  the  Constructor  of  Ordnanoe. 

In  1878,  he  proposed  the  adaption  of  a Krupp  breech  to  a 3-inoh  service 
89 

rifle.  Chambering,  adopted  a year  earlier  by  the  Department  in  an 

effort  to  improve  heavy  artillery,  was  inoluded  in  the  plan  for  the 

construction  of  the  new  field  piece.  The  weapon  was  successful;  and 

Benet  announced  in  1880  that  six  of  the  experimental  guns  were  being 

prepared  to  issue  to  the  artillery  for  field  tests.  One  advantage  to 

Crispin's  design,  said  Benet,  was  ".  . . . , we  are  enabled  to  utilize 
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the  large  number  of  muzzle-loading  wrought-iron  guns  now  on  hand." 

One  cannot  esoape  the  suspioion  that  the  old  pattern  of  Department 
preference  for  guns  of  its  own  design  was  repeating  itself. 

Virtually  nothing  had  been  done  toward  the  improvement  of  field 
artillery  carriages  sinoe  the  wrought-iron  design  of  Rodman  and  Benton 
fourteen  years  earlier.  Their  plan  had  gathered  dust  in  the  Departments 
files.  As  Benet  said,  "The  introduction  of  metal  carriages  for  the 
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field  service  has  not  been  a necessity  until  now,  because  of  the  large 
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supply  of  those  made  of  wood " In  1880,  however,  the 

Department  began  to  oonsider  a metal  carriage  for  the  new  breech-loading 
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chambered  field  gun. 

The  Department  did  not  have  a tradition  of  involvement  in  the 

design  of  rapid-fire  artillery;  the  field  was  left  to  civilians. 

Perhaps,  to  some  extent,  the  absence  of  involvement  increased  the 

reoeptiveness  of  the  Department  to  the  Hotchkiss  revolving  cannon.  The 

Hotchkiss  weapon  was  not  a mitrallleur.  but  neither  wa3  it  a field  gun, 

at  least  not  in  the  traditional  sense,  figure  16.  With  five  rotating 

1.5-inoh  barrels,  and  Gatling-like  rapidity,  it  fired  explosive  ammu- 
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nition  to  a range  of  5,500  yards.  The  inventor  was  Benjamin  B. 

Hotohkiss,  an  American  who  had  manufactured  arms  during  the  Civil  War; 
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by  1870,  he  had  moved  his  offioe  to  France.  The  American  Ordnance 
Department  secured  one  of  the  new  revolving  cannons — of  French  Governmeit 
manufacture — for  a test  that  began  in  1876  and  ended  in  1878.  The 

Ordnance  officials  who  examined  the  gun  were  impressed  by  its  performance. 
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They  concluded  that  it  would  be  a valuable  auxiliary  to  light  artillery. 

Its  equality  in  range,  its  greater  capacity  for  delivering  a 
deadly,  inoessant,  and  widespread  fire  at  all  field-ranges,  and  with 
a decidedly  superior  rapidity;  its  stability  when  fired,  abolishing 
all  but  the  ordinary  initial  pointings  [the  benefit  of  a small 
caliber]  , . . . . give  it  some  deoided  advantages,  apparently,  over 
our  ordinary  field-guns. 

For  the  effeots  of  artillery-fire,  however,  where  penetration 
is  desireable,  and  where  destructive  effeots  of  solid  shot  and  shell, 
in  rapidly  demolishing  large  objeots,  . . . . , are  required,  we 
must,  of  oourse,  yield  the  advantage  to  the  larger  oalibered  field 
pieoes.96 

At  dose  ranges,  the  Ordnanoe  board  felt  that  the  Hotohkiss  surpassed 
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the  effect  of  standard  canister,  and  even  shrapenl  fire.  A3  a result 


of  the  suooessful  tests,  the  Department  procured  and  issued  two  of  the 
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FIGURE  16 

HOTCHKISS  REVOLVING  CANNON,  1.5 -INCH 


SOURCE:  U.S.,  Congress,  House,  Report  of  the  Secretary  of 

War,  Ex,  Doo.  No.  1,  46th  Cong.,  2d  sess.,  1879,  pt.  2,  3:app  14, 
plate  II. 
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Hotohkiss  weapons  to  the  Army  in  1880.  Although  there  was  mush 
interest  in  the  Hotohkiss,  it  was  to  remain  an  auxiliary  weapon,  as  the 
effoieney  6t  field  artillery  improved  through  the  next  decade. 


As  of  1880,  although  some  experimental  work  was  in  progress,  the 
artillery  materiel  listed  as  standard  by  the  Army  had  not  really  ohanged 
since  the  Civil  War,  table  5.  The  principal  exoeption,  of  oourse,  wa3 
the  addition  of  rapid-fire,  small-caliber  weapons. 

There  is  not  muoh  to  be  said  about  the  praotioal  application  of 
field  artillery  in  the  United  States  during  the  decade  of  the  1870's. 
There  was  little  requirement  for  artillery  in  the  highly  mobile  cam- 
paigns agaiBftt  the  Indians.  When  artillery  was  used,  it  was  almost 

always  manned  by  details  of  infantry  or  oavalry,  a situation  that 
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angered  Colonel  Henry  J.  Hunt.  However,  the  anger  of  Hunt,  the  artil- 
lery activist,  was  wasted.  The  oold  reality  of  the  situation  was  simply 
that  the  light  batteries  had  nearly  oeased  to  exist  a deoade  earlier; 
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and  it  was  not  until  1882  that  their  number  was  again  restored  to  ten. 

Although  there  was  not  much  to  be  learned  from  reoent  American 
exparienoe,  ordnance  designers  were  exposed  to  theory  from  abroad.  The 
Department  oarried  an  interesting  essay  on  the  development  of  field 
artillery  materiel  in  its  informative  publication  Ordnance  Notes.  In 
1879,  Lieutenant  P.  M.  Goold-Adams,  an  Englishman,  won  a gold  medal 
from  the  Royal  Artillery  Institution  for  the  essay.  In  his  paper,  he 
oaptured  muoh  of  the  trend  of  field  artillery  improvement  over  the  next 
two  decades.  He  proposed  that  muzzle  velooities  be  greatly  increased 
in  order  to  provide  flat  trajectories.  The  "evil"  of  ourved  trajecto- 
ries, he  said,  was  that  they  required  an  exact  knowledge  of  range.  In 
addition,  a ourved  angle  of  impact  oaused  percussion  projectiles  to 


TABLE  5 


U.S.  ARMY  ARTILLERY  CLASSIFIED  AS  STANDARD  AS  OF  1880 


Light  guns 


Modal 


3-inoh  rifled,  wrought-iron 
3.5-inoh  rifled,  wrought-iron 
1.65-inoh  rifled,  steel  breech-loading 
Hotohkiss  mountain  gun 
4.62-inoh  smoothbore,  bronze  (Napoleon) 
1.45-inoh  [l.5-inoh^  , Hotohkiss 
revolving  gun 
1-inoh  Gatling  guns 
0.5-inoh  Gatling  guns 
0.45-inoh  Gatling  guns 


Siege,  garrison,  and  seaooast  guns 


4.5-inoh  rifled,  oast-iron 
8-inoh  rifled,  oast-iron 

10- inoh  rifled,  oast-iron 

11- inoh  rifled,  oast-iron 

12- inoh  rifled,  oast-iron 

8-inoh  rifled,  breeoh-loadlng,  oast-rion 
10-inoh  smoothbore,  oast-iron 
15-inoh  smoothbore,  oast-iron 
20-inoh  smoothbore,  oast-iron 

Howitzers 


Mountain,  4.62-inoh  smoothbore,  bronze 
Siege  and  garrison,  8-inoh  smoothbore, 
oast-iron 


Mortars 


Siege,  8-inoh  smoothbore,  oast-iron 
Seaooast,  10-inoh  smoothbore,  oast-iron 
Seaooast,  13-inoh  smoothbore,  oast-rion 
Coehorn  5.62-inoh  [5.82-inohJ  smoothbore 
bronze 


1861 

1868* 

1857 


1861 

1871*** 

to 

1874 

1861 

1861  and  1874*** 
1861 


1861 

1861 


1861 

1861 

1861 

1841 


SOURCE:  U.S . , Congress,  House,  Report  of  the  Secretary  of  War, 

Ex.  Doo.  No.  1,  46th  Cong.,  3d  sess.,  1880,  pt.  2,  p.  59. 

NOTES: 

•The  design  was  adopted  as  standard  but  the  weapon  was 

not  produoed. 

••Weapons  that  were  not  designed  by  the  Ordnance 
Department  had  no  model  numbers.  See  note  number  89,  this  chapter,  for 
a brief  diaoussion  of  the  mountain  gun. 

•♦•Altered  Rodman  weapons. 


bury  themselves  before  exploding,  reducing  their  effect.  Also,  he 

asserted  that  curved  fire  reduoed  the  coverage  of  shrapnel,  by  throwing 

it  into  the  ground  in  a tighter  pattern  than  might  be  had  with  a 

flatter  trajeotory.  To  proteot  gunners  from  infantry  fire  at  close 
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ranges  he  advised  the  use  of  some  type  of  protective  screen.  Of 
low-tra jeotory  guns  he  said: 

The  artillery  must  now  come  to  the  front,  and  by  its  fire  render 
works  untenable,  or  at  least  shake  the  moral  foroe  of  the  defense 
to  suoh  a degree  as  to  render  an  attaok  possible.  For  this  purpose 
great  aoouraoy,  . . . weight  end  velocity  of  shell,  and  a powerful 
bursting  oharge  are  neoessary.  02 

He  did  not  ignore  vertical  fire.  He  advised  the  re introduction 

of  howitzers  into  field  service,  beoause,  he  said,  there  would  be 

numerseus  instanoes  when  troops  could  only  be  dislodged  by  accurate  and 

powerful  high-angle  fire.  But  he  maintained  that  the  weapons  should  not 
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be  given  to  the  division;  they  should  be  retained  at  the  corps. 

Of  the  cannon  shell  used  to  destroy  field  fortifications  he 
remarked : 

Although  this  projectile  is  not  so  important  as  shrapnel,  since 
the  ohief  function  of  field  artillery  seems  to  be  that  of  firing 
at  troops  in  the  open,  yet  the  increased  importance  given  to  fielt 
fortifioation  demands  that  artillery  be  prepared  to  make  advanoes  in 
lt3  power  of  destroying  materiel. 10:5 

It  is  e telling  essay,  beoause  on  one  hand,  it  accentuates  the 
importance  of  direct-fire  artillery,  oalling  for  its  oontinued  per- 
fection and  accentuating  its  primacy;  yet  on  the  other  hand,  it  recog- 
nizes that  there  would  be  oooassions  wher.  only  vortical  fire  could  dis- 
lodge troops  from  trenches.  It  is  important  to  note  that  the  author 
advises  providing  the  maneuver  army  with  a vertical  fire  capability, 
although  it  is  to  be  restricted  to  the  level  of  the  corps.  It  is  a 
subtle  3hift  in  the  perception  of  the  proper  locus  of  the  capability-- 
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from  the  sole  possession  of  the  siege  train  to  the  partial  ownership 
of  the  maneuver  foroes.  The  improved  aoouraoy  of  rifled  over  smooth- 
bore delivery,  oombined  with  the  effeotive  use  of  the  trenoh  in  the 
Russo-Turkish  War,  was  making  high-angle  fire  look  better;  but  its 
application  was  still  a lcng  way  from  what  would  come  to  be  the  dootrine 
of  indirect  fire. 

The  deoade  of  the  1870' s was  a seedground  of  modern  artillery 
development.  Nearly  all  of  the  necessary  teohnologioal  ingredients  for 
indirect  fire,  embryonic  as  many  were,  had  appeared  before  the  deoade 
closed.  It  may  be  recalled  from  ohapter  2 that,  when  it  would  appear 
in  the  future,  the  conoept  of  the  indirect  fire  employment  of  field 
artillery  would  depend  on  massed,  accurate,  high-trajectory  bombardment. 

Uass  would  be  a derivative  of  many  things --numbers  is  the  most 
obvious--but  numbers  alone  would  be  shadowed  by  improvements  in 
materiel  and  technique  that  contributed  to  mass.  Steel  gun  construction 
would  give  barrels  the  strength,  without  making  them  prohibitively 
heivy,  to  use  powerful  propelling  charges  to  fire  large  projectiles  to 
long  distances.  Chambering  would  contribute  to  the  ability  by  reduoing 
internal  pressure  on  oannon  metal,  which  made  the  use  of  even  more 
powerful  oharges  possible.  The  range  advantage  meant  that  the  fire  of 
guns  from  several  parts  of  the  battlefield  could  be  concentrated  on  a 
single  target.  Of  oourse,  some  method  of  communication  was  needed  to 
tie  the  many  guns  together.  The  telephone  would  provide  the  answer. 

And  no  small  advantage  was  to  be  gained  by  reooil  oontrol  and  breech- 
loading  which  would  permit  higher  rates  of  fire.  Significant  advenoes 
were  yet  to  come  in  shell  design,  but  work  was  progressing  in  Europe 
on  more  efficient  burst  effects.  All  of  these  factors,  already  present 
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some  degree  in  the  1870's,  would  oontfibute  to  the  mass  necessary  for 
the  indireot-fire  oonoept. 

Like  mass,  aoouraoy  would  also  be  the  produot  of  many  things. 

The  effect  of  rifling  was  already  being  felt.  Aoouraoy  would  also 
depend  upon  the  improvement  of  sighting  techniques.  The  use  of  tele- 
soopes  with  heavy  guns,  and  aiming  stakes  with  siege  artillery  had 
already  begun  to  appear  in  Europe.  In  addition,  the  developing  tech- 
niques of  reooil  control  would  be  no  less  important  to  aoouraoy  than 
they  would  be  to  mass. 

High-trajeotory  bombardment  was  an  idea  as  old  as  artillery 
itself;  but  it  was  still  a specialized  technique.  The  ooming  together 
of  the  ingredients  listed  above  for  mass  and  aoouraoy  would  make  it 
a viable  replacement  for  the  technique  of  direct  fire.  But  as  of  1880, 
several  of  the  ingredients  were  still  disparate  achievements.  Certainly 
no  nation  had  yet  brought  them  together  in  an  effeotive  system  of 
indireot  fire  for  the  artillery  of  a maneuver  army. 

It  is  important  to  note  the  derivations  of  the  ingredients. 
Rifling,  steel  oonstruotion,  and  breech-loading  first  appeared  in  light 
artillery,  where  the  teohnologioal  difficulty  of  their  adoption  was  less 
than  in  the  larger  calibers;  but,  taking  the  Amerioan  example,  the 
prinoipal  motivation  behind  the  oontinued  development  of  these  ingre- 
dients was  the  perfeotion  of  heavy  artillery.  Reooil  oontrol,  the  use 
of  aiming  telesoopes,  embryonio  conoepts  of  fire  direction,  back -sighting, 
and  ohambering  were  devised  to  meet  the  needs  of  heavy  artillery.  And, 
of  course,  muoh  of  the  basio  teohnology  of  metallurgy  and  optics  was 
oivilian  in  origin,  as  /as  the  telephone.  Hopefully  without  belaboring 
the  obvious,  the  point  is  that  muoh  of  the  technological  advanoe  that 
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would  eventually  make  the  dootrine  of  indireot  fire  possible  was 
unrelated  in  its  derivation  to  the  peroeived  needs  of  the  field  * 
artillery. 

In  the  United  States,  the  prinoipal  agency  of  military  techno- 
logical ohange,  the  Ordnance  Department,  had  operated  sinoe  the  Civil 
War  under  several  handicaps;  some  were  self-inflicted.  The  Department 
displayed  an  obstinate  predileotion  for  designs  of  its  own  orgination. 
The  problem  was  that  while  the  Department  pursued  its  own  designs , 
borrowing  selectively  from  the  work  of  others,  time  was  lost  in  the 
acquisition  poroess.  In  the  areas  of  field  and  siege  artillery  the 
habit  of  slow  acquisition  was  no  more  of  a detriment  than  the  virtual 
neglect  of  effort.  The  needs  of  coast  defense  dominated  the  artillery 
related  efforts  of  the  Department.  It  was  not  until  the  deoade  closed 
that  any  significant  move  was  made  in  the  improvement  of  field  artillery 
materiel;  and  siege  weapons  had  yet  to  excite  more  than  the  briefest 
interest. 

On  the  other  hand,  two  things  need  to  be  said  in  defense  of 
the  Department.  First,  the  only  real  peroeived  threat  to  the  nation 
was  naval  bombardment  of  cities.  Second,  Benet,  like  Dyer  before  him, 
put  emphasis  on  the  eoonooy  of  converting  old  weapons,  as  opposed  to 
the  expense  of  building  new  ones.  Of  course,  it  is  difficult  to  com- 
pletely separate  this  motive  of  eoonomy  from  the  Department's  habitual 
preferenoe  for  guns  of  its  own  design- -those  that  were  to  be  converted. 

Finally,  there  was  the  matter  of  the  relations  within  the 

deoisionmaking  process  as  the  deoade  closed.  The  Secretary  of  War 

invariably  gave  offioial  support  to  the  activities  of  his  subordinate, 

105 

the  Chief  of  Ordnanoe.  And  although  the  Commanding  General  of  the 
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Arts;  was  not  In  the  staff  agenoy  ohain  of  oommand,  his  views  on  weapons 
development  were  usually  oonsistent  with  those  of  the  Chief  of  Ordnanoe. 
Artillerymen,  the  users  of  ordnance  materiel,  were  still  involved  in 
the  deoisionoaking  prooess  in  only  the  most  tangential  way- -board 
participation,  usually  as  a minority.  Perhaps  most  important,  the 
difficulties  with  Congress  that  had  oharaoterized  Dyer's  administration 
had  abated  signifioantly  by  the  end  of  Benet's  first  five  years  in 
offioe.  In  effeot,  the  loous  of  deoisonmaking  authority  on  weapons 
development  still  rested  with  the  Chief  of  Ordnanoe,  even  more  firmly 


than  five  years  earlier 


CHAPTER  VII 


1881-1888:  FIRST  MOTION  IN  THE  DEVELOPMENT 
OF  MOBILE  ARTILLERY 


The  guns  of  modern  armies  lay  quiet  during  the  1880* s.  Cf 
oourse,  there  was  the  oooeeionel  whiff  of  gunpowder  in  far-flung  lends; 
but  meaningful  experience  with  war  was  left  to  contemplation  of  the 
lessons  of  the  past  and  theories  about  the  future. 

In  the  United  States,  the  ooast  artillery  rose  to  new  heights  of 
importance.  Field  and  then  siege  artillery  rose  in  the  shadow  of  the 
olimb,  impelled  by  moderate  attention,  after  years  of  nearly  total 
neglect.  The  efforts  of  the  Ordnance  Department  with  the  lighter  types 
of  artillery  were  unhurried,  oasual,  and  almost  an  afterthought,  but 
at  last  there  was  motion.  Real  attention  was  focused  on  the  requirement: 
of  ooast  defense,  and  the  Department's  too  often  repeated  pattern  of 
preference  for  its  own  designs  put  it  onoe  again  on  a oollision  oourse 
with  Congress. 

In  January  1881,  a subcommittee  of  the  Senate  Committee  on 
Appropriations  began  hearings  to  determine  the  amount  of  money  to  be 
alloted  to  the  armament  of  ooast  defenses  for  the  following  year. 

Norman  Vfiard , a oivilian  inventor  and  unremitting  nemesis  of  the  ordnance 
bureaus  of  both  the  Army  and  Navy,  requested  permission  to  appear  before 
the  suboonnitteo . His  oomplaint  was  that  the  four  12-inoh  rifles 
recently  seleoted  by  Benet  for  manufacture  and  test  were  the  patented 
inventions  of  Lieutenant  Colonel  Silas  Crispin,  who  held  Rodman's  old 
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job  of  Constructor  of  Ordnanoe.  Also,  he  was  president  of  the  Ordnanoe 

Board.  When  the  Department  became  seriously  Interested  in  breeoh-loadlng 

heavy  artillery,  Crispin,  as  President  of  the  Ordnanoe  Board,  recommends! 

to  Benet  that  oonverted  Rodman  guns  be  modified  to  aooept  a breeoh 

mechanism.  The  problem,  as  Wiaru  saw  it,  was  that  in  1879  Crispin  had 

seoured  a patent  on  the  method  by  whioh  the  Rodman  smoothbores  ware 

oonverted  to  rifles.  He  implied  that  Crispin  had  profited  from  the 

conversion  of  muzzle-loading  smoothbores  and  that  he  stood  to  gain 

again  as  the  Department  began  a program  to  develop  breechloaders  of 
1 

its  own  design. 

Benet  was  present  at  the  airing  of  Wiard's  charges.  The  Chief 

of  Ordnanoe  stated  that  he  knew  little  of  Crispin's  patent  arrangements. 

He  added  that  under  the  law  an  offioer  was  not  prohibited  from  holding 

a patent;  and  in  any  event,  he  did  not  know  of  any  money  that  Crispin 

had  received  for  his  invention.  William  P.  Hunt,  president  of  the 

South  Boston  Iron  Company  and  manufacturer  of  the  proposed  12-inoh 

weapons,  confirmed  that  there  had  been  no  arrangements  to  pay  Crispin 

for  his  patent.  In  faot,  he  added,  it  was  not  olear  that  Crispin's 

patent  was  valid,  beoause  it  oonflioted  with  the  olaims  of  other 

inventors.  The  subcommittee  was  unable  to  question  Crispin  himself 

about  the  patent  arrangements;  Benet  confirmed  that  the  Constructor  of 

2 

Ordnanoe  was  siok  in  New  York  and  unable  to  testify. 

Although  an  offioer  might  rejeot  any  compensation  but  honor  when 
the  Army  used  his  invention,  a patent  still  held  the  promise  of  pecuniary 
reward.  If  the  invention  beoame  a military  suooess,  subsequent  civilian 
or  foreign  use  of  it  would  be  subjeot  to  the  payment  of  royalties.  As 
one  subcommittee  member,  Senator  Allison  Beok  said,  "...  I think  it 
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Is  . . . his  duty  when  his  own  invention  oomes  up  before  a board  of 

which  he  is  president,  to  decline  to  act  on  the  ground  that  he  is 

ft 

interested,  . . . , " It  was  sound  advioe.  In  view  of  the  reoord  of 

oritiaism  reoeived  by  the  Department,  it  is  surprising  that  offioers 

were  not  prohibited  by  agency  rules  from  judging  their  own  inventions. 

There  was  also  some  oonoern  among  the  suboonmittee  for  the  high 

oost  of  the  12-inoh  guns,  $4.6,000  each*  It  appeared  that  Krupp  was 

then  willing  to  sell  steel  guns  of  the  same  caliber  for  $30,000.  Part 

of  the  high  oost  of  the  American  weapon  was  attributed  to  the  need  to 

4 

import  steel  for  the  breeohblook  from  England. 

Alternate  American  designs  for  breechloaders  had  been  ava3.1able 

since  the  1872  board,  but  the  guns  produced  from  those  plans  hud  not 

been  tested  enough  to  keep  the  barrels  from  rusting  in  the  salt  air 

at  Sandy  Hook.  The  civilian  inventor  of  one  of  the  guns,  H.  F.  Mann, 

summed  up  his  frustration  before  the  subcommittee  when  he  was  asked 

if  he  sought  a continued  test  for  his  weapon.  Mann  replied: 

No,  sir;  it  is  perfeot  nonsense  for  me  to  waste  time  and  expense 
to  have  that  gun  taken  up  and  have  half  dozen  shots  fired  here  and 
half  a dozen  there.  That  does  not  amount  to  anything.  It  is  3imply 
to  keep  ua  orazy  inventors,  as  they  oonsider  us,  quiet;  but  they 
are  developing  their  own  plana  |for  guns^|  ,5 

The  subcommittee  investigations  ended  nearly  a decade  of 
congressional  non-interferenoe  in  Department  activities.  The  appropria- 
tions bill  passed  in  Maroh  1881  provided  for  the  establishment  of  a 
board  of  offioers  to  examine  all  inventions  of  heavy  ordnance,  to  include 
guns  under  oonstruotion  or  oonversion  by  the  Department.  The  board  was 
to  make  reoommandations  on  weapons  to  be  tested  to  Congress,  through  the 
Seoretary  of  War.  It  oonsisted  of  one  officer  of  the  Corps  of 
Engineers,  two  of  the  Ordnance  Department,  and  two  of  the  Artillery. 
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The  two  ordnance  representatives  were  Colonel  James  Benton  and  Major 

6 

Adalbert  R.  Buffington  ( who  in  1899  would  become  Chief  of  Qrdnanoe). 

The  board  began  its  deliberations  in  July  1881  and  reported  to 
Congress  the  following  Hay.  It  recommended  for  tests  the  weapons 
shown  in  table  6.  Noticeably  absent  from  the  list  was  Crispin's  pro- 
posed 12-inoh  gun.  The  board  gave  the  questionable  performance  of 
wrought-iron  conversion  tubes  as  the  reason~for  the  rejection.  Also 
rejected  was  Wiard's  proposal  to  rifle  existing  oast-iron  artillery: 

"The  Board  does  not  approve  of  the  conversion  of  any  of  the  smooth- 
bore guns  . . . , and  particularly  does  not  approve  of  the  system  or 

7 

systems  proposed  by  Mr.  Wiard."  Wiard's  plan  was  simply  to  rifle  the 

oast-iron  bores  of  the  old  guns.  He  bcldy  admitted  that  the  process 

would  oost  him  only  $40  per  weapon,  although  he  proposed  to  charge  the 
8 

government  $500.  If  Wiard  expeoted  the  government  to  pay  him  such  a 
profit,  he  was  not  an  entirely  rational  fellow;  but  at  least  his  com- 
plaint to  Congress  helped  to  initiate  a board  outside  of  the  Ordnanoe 
Department  that  had  the  power  to  give  a new  direction  to  heavy  artillery 
acquisition.  The  board's  subsequent  recommendations  did  much  to  lay 
to  rest  the . lingering  episode  of  heavy  ordnanoe  selection  that  had  been 
initiated  by  congressional  interposition  in  1872  and  marked  by  apparent 
Department "foot  dragging"  sinoe  that  time. 

The  hearings  before  the  subcommittee  in  1881  received  notioe 
in  the  national  press.  The  Army  and  Navy  Journal,  closely  attuned  as  it 
was  to  items  of  military  interest,  was  oritioal,  in  both  it3  editorials 

and  in  some  of  its  printed  "letters  to  the  editor,"  of  the  Department's 

9 

oritinal  selection  of  the  Crispin  guns.  The  Boston  Daily  Advertiser 

10 

also  attacked  the  ordnance  bureau. 
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TABUS  6 

WEAPONS  RECOMMENDED  BY  THE  GETTY  BOARD,  1882 


Rifled  guna 

Lyman-Haskell  Multioharge  Gun,  6-inch 

W.  E.  Woodbridge's  wire-wound,  cast-iron,  B.  L.#  gun,  10-inoh 

W.  E.  Woodbridge's  wire-wound,  steel  tube,  B.  L.  gun,  10-inch 

W.  E.  Woodbridge's  wire-wound,  steel  bars,  B.  L.  gun,  10-inch 

W.  P.  Hunt's  steel,  B.  L.  gun,  10-inch 

Wire-wound,  steel,  B.  L.  gun,  9-inch,  on  the  Schultz  plan  submitted  by 
Silas  Crispin 

Cast-iron  hooped  with  steel,  B.  L.  gun,  12-inoh,  submitted  by  the 
Chief  of  Ordnanoe 

Cast-iron  tubed  and  hooped  with  steel,  B.  L.  gun,  12-inoh,  submitted 
by  the  Chief  of  Ordnanoe 

Wire-wound,  B.  L.  gun,  8-inch,  submitted  by  the  Chief  of  Ordnanoe 
Rifled  mortars 

Chief  of  Ordnanoe's  cast-iron  hooped  with  steel,  M.  L.  **  mortar, 

12 -inch 

SOURCE:  U.S.,  War  Department,  Annual  Report  of  the  Secretary 

of  War  for  the  Year  1882  (Washington,  D.C.:  Government  Printing  Office, 

1882),  3:7. 

NOTES: 

*B.  L.  - breech-loading 
**  M.  L.  = muzzle -loading 
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The  pressure  of  the  events  of  1881  strongly  suggests  that  the 

embarrassment  suffered  by  the  Department  might  have  precipitated 

Colonel  Crispin's  relief  in  November  from  his  duties  as  Constructor  of 

Ordnance  and  member  of  the  Qrdnanoe  Board.  However,  he  remained  in 

11 

charge  of  the  Ordnance  Agency  in  New  York. 

Like  Rodman  before  him,  Crispin  was  a man  of  substantial  talent; 

but  the  system  was  suoh  that  it  invited  the  suspioion  that  these  men  and 

others  in  the  Department  abused  their  authority.  The  action  of  the 

Congress  in  onoe  again  placing  the  question  of  ordnanoe  seleotion  in 

the  hands  of  a War  Department  board  was  a corrective  measure  in  the 

decisionmaking  process.  In  faot,  the  action  began  a string  of 

oongressionally  initiated  ordnanoe  boards:  the  Gun  Foundrv  Board  was 

called  pursuant  to  the  aot  of  5 July  1884;  and  the  Fortifioation  Board 

12 

assembled  after  the  aot  of  3 Maroh  1885. 

Perhaps  the  greatest  benefit  to  come  from  the  work  of  the  1881 
boarti  was  that  id  did  much  to  break  the  grip  of  the  Rodman  system  of 
cast-iron  construction.  Crispin's  12-inch  rifle  was  but  another  attempt 
to  perpetuate  the  basic  oast-iron  design.  During  the  1870's,  the 
Department  had  added  vrrought-iron  tubes  to  oast-iron  guns  to  give  them 
strength  to  take  rifling.  The  next  step  was  to  adopt  a steel  breech  to 
the  weapons  so  that  they  might  be  loaded  from  the  rear.  In  1881,  con- 
verted oast-iron  rifles  of  8-  and  11-inoh  oaliber  were  fitted  with 

13 

breeoh  reoeivers  on  the  Krupp  system;  both  weapons  failed  in  tests. 

The  board's  rejeotion  of  the  Crispin  12-inoh  designs  effectively  ended 
the  era  of  the  consuming  commitment  of  the  Department  to  cast-iron 
construction.  It  was  an  important  event,  beoause  attention  would  now 


be  turned  to  steel. 
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It  was  not  simply  a matter  of  dropping  one  metal  for  another. 

In  his  annual  report  for  1882,  Benet  observed  that  to  meet  the  needs 

of  coast  defense  guns  of  "moderate  power"  oould  be  constructed  from 

a combination  of  steel  and  oast-iron.  Although  such  guns  would  be  very 

heavy  in  proportion  to  their  power,  they  would  optimize  the  use  of  a . 

national  resource,  oast  iron.  Sinoe  the  national  ability  to  produce 

gun  steel  was  small,  Benet  thought  it  best  to  reinforoe  the  oast  iron 

with  wraps  of  steel  wire,  a more  eoonomioal  use  of  the  metal  than 
14 

hoops  or  bands. 

For  an  industry  not  yet  adapted  to  the  production  of  gun  steel, 
even  Benet's  modest  plans  would  take  time.  In  1883,  to  meet  the  imme- 
diate needs  of  coast  defense,  Congress  provided  for  the  conversion  of 

15 

fifty  Rodman  smoothbores  by  the  insertion  of  wrought-iron  tubes. 

Benet  recognized,  however,  that  it  was  only  an  expedient  solution. 

Guns  of  full  power,  he  said,  must  be  made  of  steel.  But  the  country 

was  unable  to  produce  suoh  weapons  wholly  out  of  home  products.  He 

proposed  that  the  subjoot  receive  the  careful  consideration  of  Congress. 

As  he  saw  it,  there  were  two  solutions:  the  establishment  of  a national 

foundry,  or  the  enoouragement  of  private  enterprise  to  procure  the 

16 

necessary  plant  and  experience. 

In  the  naval  appropriations  act  passed  in  March  of  1883, 

Congress  oalled  for  the  establishment  of  the  Gun  Foundry  Board.  It  was 

composed  of  six  offioers,  selected  from  the  Army  and  the  Navy,  who  were 

given  the  requirement  to  determine  the  best  looation  for  a government 

foundry  . . , or  what  other  method,  if  any,  should  be  adopted  for  the 

17 

manufacture  of  heavy  ordnanoe  adapted  to  modern  warfare,  ...”  The 
board  toured  England,  Franoe,  and  Russia  to  investigate  the  methods 
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employed  in  Europe.  It  was  not  the  board's  intention  to  ignore  Germany; 

Krupp  simply  denied  permission  for  an  offioial  visit.  The  report  of 

the  board  was  transmitted  to  Congress  by  President  Chester  A.  Arthur 
18 

in  February  1884. 

The  board  dree  some  oonolusions  about  the  Status  of  gun  steel 
produotion  in  the  United  States: 

. . . the  immense  steel  works  of  the  United  States,  from  look  of 
demand  for  this  speoial  material,  have  not  the  neoessary  plant  for 
forging,  and  are  in  no  oondition  at  present  to  manufacture  steel 
for  oannon  in  suoh  quantities  and  in  suoh  sizes  a9  are  essential 
for  a suitable  armament  for  the  oountry  .... 

While  the  rest  of  the  world  has  advanoed  with  the  progress  of 
the  age,  the  artillery  of  the  United  States  had  made  no  steps 
forward.  Its  present  oondition  of  inferiority  is  only  the  natural 
result  of  suoh  want  of  aotion.^ 

The  peroeived  inferiority  of  Ameriean  artillery  was  clearly 

related  to  the  failure  to  use  steel  in  its  oonstruotion.  The  question 

is  where  did  responsibility  for  the  failure  lie?  The  oonolusion  must 

be  that,  with  respeot  to  land  ordnance,  a large  measure  of  responsibility 

lay  with  the  Ordnanoe  Department.  By  1881,  Amerioan  industry  was 

20 

producing  1,210,285  tons  of  railroad  grade  steel  annually.  It  was 

not  until  1883  that  the  Department  began  a serious  solicitiation  of 

Amerioan  industry  for  a gun  grade  of  the  metal.  The  response  to  the 

solicitation  was  limited;  the  capacity  simply  did  not  exist.  But  one 

enterprise,  the  Midvale  Steel  Works,  did  suooessfully  oonstruot  three 

21 

experimental  hoops  for  heavy  artillery,  whloh  was  evidence  that  with 
sufficient  induoement  Amerioan  industry  oould  indeed  produoe  the  metal. 
If  the  Ordnanoe  Department  had  shaken  itself  free  from  its  devotion  to 
oast-iron  oonstruotion  before  the  controversy  of  1881,  it  is  quite 
probable  that  a national  souroe  of  gun  steel  would  have  been  available 
at  an  earlier  period. 
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In  any  event,  the  Gun  Foundry  Board  recommended  the  establish- 
ment of  two  government  gun  faotories,  one  for  the  Army  at  Watorvliet 
Arsenal,  West  Troy,  New  York,  and  one  for  the  Navy  at  tho  Washington 
Navy-Yard,  Distriot  of  Columbia.  The  board's  use  of  the  term  "factory" 
rather  than  "foundry"  is  significant.  The?  borrowed  from  the  French  a 

concept  in  whioh  oivilian  industry  produoad  rough  forgings  to  be 

22 

machined  and  assembled  in  government  faotories.  The  French  system  did 

not  provide  for  the  establishment  of  government  foundries  per  se,  whioh 

would  have  performed  the  oomplete  manufacture  of  weapons. 

Previously,  Amerioan  guns  had  been  manufactured  by  oontraot  to 

23 

oivilian  firms,  although  few  orders  had  been  let  sinoe  the  Civil  War. 

The  advantage  to  the  government  of  the  establishment  of  a factory 
was  simply  one  of  economy  and  affioienoy.  The  board  found  British 

and  Russian  dependenoe  on  private  enterprise  for  the  produotion  of 

24 

modern  artillery  to  be  costly.  But  Congress  was  alow  to  react  to  the 

recommendations  of  the  Gun  Foundry  Board,  and  an  artillery  factory  for 

the  Army  would  not  beoome  a reality  for  several  years. 

Until  1881,  the  Department  had  been  following  a dead-end  path 

in  its  attempts  to  oontinally  upgrade  oast-iron  heavy  guns.  Without 

question,  an  important  corner  was  turned  when  Benet  solicited  gun  steel 

from  Amerioan  industry.  Four  years  later  he  reported:  "...  experience 

has  proved  the  entire  ability  of  our  steel  makers  to  produoe,  without 

25 

too  great  difficulty,  the  required  metal;  . . . . " 

The  turn  to  steel,  like  the  interest  in  a gun  factory,  was 
driven  by  the  peroeived  needs  of  heavy  artillery.  The  construction  of 
lighter  guns  would  profit  from  these  advances,  as  it  had  from  past 
achievements  stimulated  by  heavy  gun  requirements . Although  the 
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Department  oonoentrated  its  efforts  on  heavy  weapons,  it  did  not  negleot 
the  development  of  lighter  pieoes.  In  faot,  the  1880's  was  a deoade 
of  steady,  albeit  unspeotaoular,  improvement  in  mobile  artillery. 

When  the  1870* s closed,  the  Department  had  begun  its  first 
program  of  improvement  in  field  artillery  materiel  sinoe  the  Civil  War. 
On  a plan  initiated  by  Crispin,  several  3-inoh,  wrought -iron,  muzzle- 
loading  rifles  had  been  out  off  at  the  breeoh  and  modified  by  the 
addition  of  a steel,  sliding-blook  meohanism  on  the  Krupp  plan,  figure 
17.  In  addition,  the  Department  had  begun  the  design  of  a metal  car- 
riage for  the  improved  field  pieoes. 

In  July  1881,  by  general  orders,  a board  was  directed  to 
oonvene  in  Washington,  D.C.  . .to  oonsider  the  reoent  ohanges  in 
guns,  harness  and  equipments  for  light  batteries,  and  will  reoommend 

any  ohanges  from  present  methods  which  to  their  experience  and  judge - 
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ment  may  seem  fit."  The  board  was  composed  of  seven  artillery 
offioers  under  the  chairmanship  of  Major  John  C.  Tidball.  Upon  finish- 
ing its  work  at  the  end  of  September,  the  board  drew  several  conclusions 
about  field  artillery  materiel.  It  indorsed  the  breech-loading  modifi- 
cation of  wrought-iron  field  pieoes;  but  it  thought  that  steel  designs 
would  be  needed  in  the  future,  with  muzzle  velocities  not  less  than 
1,600  feet  per  seoond.  Also,  the  board  recommended  the  adoption  of 

telesoopio  sights  for  field  guns  and  the  construction  of  a carriage  that 

27 

would  permit  sufficient  elevation  for  ourved  fire.  Benet  received  the 

views  of  the  artillerymen  and  announoed  in  his  1882  report  that  he  had 

directed  the  design  of  a steel,  breech-loading  field  gun  and  the  prepa- 

28 

ration  of  a metal  carriage  for  the  inspection  of  a future  board. 

When  Benet  gave  his  instructions  to  the  Ordnance  Board  it  was 


Steel  Breech  Receiver  drought-ire.  Barrel 
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olear  that  tha  new  weapon  would  ba  a departure  from  the  recant  attempt 

to  modify  tha  old  wrought-iron  guns.  Not  only  would  tha  new  woapon 

ba  steal,  In  addition, Banat  diraotad  that  it  would  have  an  interrupted  - 
29 

sorew  brae oh. 

Thera  ware  two  basio  proven  breech  designs,  known  as  tha 
"German"  and  "Frenoh"  systems.  Tha  German,  or  Krupp  system,  was  intro- 
duced in  the  United  States  in  the  1870’ s.  It  worked  by  the  horizontal 
movement  of  a wedge  through  the  side  of  the  breeoh.  In  the  olosed 
position  the  wedge  sealed  the  bore.  The  fitting  was  made  tight  against 

gas  leaks  by  a replaceable  Broadwell  split  steel  ring,  whioh  lay  be- 

30 

tween  the  wedge  and  the  barrel.  The  designation  "Frenoh"  for  the 

seoond  system  is  misleading;  it  was  actually  American  in  origin. 

Benjamin  Chambers,  a Washington,  D.C.,  meohanio,  had  patented  a slotted- 

sorew  breeoh  in  1849.  However,  it  was  the  Frenoh  who  seized  the  idea 
31 

and  improved  it.  In  oontrast  to  the  German  system  whioh  worked  from 

the  side,  the  Frenoh  breeoh  olosed  from  the  rear.  The  breeoh  was 

sealed  by  an  interrupted  sorew,  whioh  with  a short  turn  engaged  simi- 

32 

larlyout  threads  in  the  breeohblook,  figure  18.  Gas  was  sealed  by 

a band  of  material,  primarily  asbestos,  between  two  Broadwell  ring3 

mounted  on  the  inside  face  of  the  breeoh  sorew.  Under  the  pressure  of 

the  detonation  of  the  propelling  oharge,  the  obturator,  as  the  band  was 

35 

called,  expanded  to  prevent  the  escape  of  gas.  Both  systems  were 
effective  and  are  still  in  use  today.  Senet's  new  3.2-inoh  gun  was  the 
first  Amerioan  weapon  to  be  oonstruoted  on  the  Frenoh  system. 

In  addition  to  trying  a new  breeoh,  Benet  directed  the  Ordnance 
3oard  to  investigate  the  advantages  of  employing  built-up  rather  than 
single  piece  construction  for  the  barrel.  In  his  instructions  to  the 
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board  ho  notad  that  modern  European  field  guns  were  constructed  on 

the  built-up  principle.  Like  the  "French"  breeoh,  the  oonoept  of 

oonstruoting  barrels  with  oonoentrio  hoops  was  an  old  American  idea. 

Professor  Daniel  Treadwell  (Harvard)  had  patented  a built-up  gun  in 

1855,  but  he  was  unable  to  interest  the  government  in  the  idea.  Almost 

simultaneously,  Sir  William  Armstrong  introduced  the  oonoept  into  his 

34 

suooeasful  system  of  British  artillery.  The  idea  spread  in  Europe, 
and  to  some  extent,  it  was  adopted  in  American  guns;  for  example,  the 
banded  Parrotts  were  a simplistic  adoption  of  the  system,  os  were  the 
oonverted  Rodmans.  But  it  was  not  until  the  1880* s that  the  Ordnanoe 
Department  began  to  seriously  exploit  the  strength  advantage  of  complex 
built-up  construction  in  both  light  and  heavy  artillery.  Figure  19 
is  a 3.2-inoh  gun  of  built-up  design.  Compare  it  with  figure  17,  the 
one-pieoe  barrel  oonstruotion  of  a wroyght-iron  rifle. 

The  Ordnanoe  Board  was  suooessful  with  its  design,  and  the  first 
steel  3.2-inoh  gun  was  tested  in  1884.  Benet  was  proud  of  the  results 

whioh  "...  are  deemed  extremely  favorable  as  oompared  with  the 

36 

firing  of  similar  guns  in  European  servioes."  The  ordnanoe  designers 

had  managed  to  achieve  a muzzle  velocity  of  1,62S  feet  per  seoond, 

whioh  exceeded  the  requirement  of  the  Light  Artillery  Board.  The  trend 

toward  higher  muzzle  velocities,  henoe  flatter  trajeotories , is  evident 

when  one  oompares  the  capability  of  the  new  gun  with  the  1,215  feet  per 

seoond  oharaoteristio  of  the  wrought-iron  pieoe  that  it  was  designed 
36 

to  replace. 

While  the  Light  Artillery  Board  wanted  a high  muzzle  velocity, 
it  also  wanted  a oarriage  that  would  permit  the  delivery  of  curved  fire. 
The  two  desires  are  understandable:  improved  performance  at  low 


The  gun  la  of  all  steel  built-up  construction. 
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trajectories,  and  the  ability  to  deliver  curved  fire  if  it  was  needed. 
The  difficulty  was  that  the  state  of  the  art  in  oarriage  design  made 
it  difficult  to  accomodate  the  foroe  of  recoil  of  high  velocity 
artillery  at  raised  elevations.  It  was  not  at  all  dear  that  one 
field  gun  oarriage  could  efficiently  satisfy  both  requirements. 

The  Department  had  been  working  since  1880  on  the  design  of  a 
metal  oarriage  for  light  artillery.  After  three  years,  the  Ordnanoe 
Board  tested  one  of  steel.  The  oarriage  featured  spring  recoil  brakes 
designed  by  Lieutenant  Colonel  A.  R,  Buffington.  They  were  fixed  at 
one  end  to  the  axle  and  at  the  other  end  to  a wheel,  figure  20,  The 
brakes  reduced  recoil  on  a hard,  flat  surface  from  26  feet  to  8 feet. 

37 

In  addition,,  the  oarriage  permitted  a maximum  elevation  of  21  degrees. 

However,  it  was  below  the  30  degree  capability  that  had  been  requested 

38 

by  the  Light  Artillery  Board.  The  artillerymen's  request  had  to  yield 

to  practical  considerations.  The  Department  continued  its  effort  to 

improve  the  oarriage,  but  the  strain  oaused  by  the  great  foroe  of 

reooil,  resulting  from  the  use  of  heavy  charges  in  the  new  light  guns, 

39 

complicated  the  construction  problem.  Whan  the  Department  finally 

began  to  manufacture  carriages  for  issuance  with  the  new  guns,  the 

40 

maximum  elevation  was  still  21  degrees.  Even  at  lower  elevations, 

the  foroe  of  reooil  oaused  damage  to  carriage  components  when  the  guns 

41 

were  used  by  troops  in  the  field. 

In  1884,  word  of  a new  German  propellant  powder  came  to  America. 
It  was  said  that  German  mills  were  altering  tte  proportions  of  the  common 
ingredients  of  black  powder--saltpeter , charcoal,  and  sulfur--to  produce 
a new  explosive  that  provided  higher  muzzle  velocity  without  an  inorease 
in  gas  pressure.  In  addition,  brown  powder,  as  it  was  called,  produced 


FIGURE  20 

FIELD  -CARRIAGE  WITH  SPRING  RECOIL  BRAKE 
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less  smoke  than  the  blaok  variety.  The  Ordnanoe  Department  quickly 

secured  some  of  the  new  powder  for  trial,  tested  it  in  a 12-inoh  rifle, 

and  provided  samples  to  du  Pont.  Within  a year,  the  chemical  company 

gave  the  Department  a domestic  sample  to  evaluate.  It  was  a success, 

43 

and  Benet  advertised  for  manufacturer's  bids.  Following  Rodman's 
work  with  controlled  grain  size,  experts  had  varied  the  shapes  of 
granules  to  aohieve  still  greater  effioienoy  of  combustion,  but  it 
was  not  unitl  brown  powder  was  introduced  that  another  major  step  was 
taken  in  propellant  design. 

It  oan  be  3a id  that  1884  was  the  year  of  powder;  not  only  did 
the  Department  begin  the  adoption  of  a new  propellant,  it  also  began 
an  attempt  to  use  high  explosives  in  shell  construction.  High  explo- 
sives, such  as  dynamite,  held  the  promise  of  increasing  the  effeot  of 
artillery  ammunition  by  giving  it  a more  powerful  burst.  However, 
high  explosives  were  sensitive  to  shook,  and  it  was  no  easy  matter  to 
find  ways  to  overcome  the  hazards  of  the  propelling  jar  of  a gun’s 
detonation. 

In  1884,  Benet  felt  reasonably  oertain  that  explosive  gelatin, 

a rather  stable  mixture  that  included  nitroglycerine  and  guncotton, 

45 

could  be  safely  fired  from  service  guns.  It  was  easier  said  than 

46 

done.  The  unmodified  gelatin  gave  erratic  results.  Inventors  made 

several  attempts  to  use  dynamite  itself  in  shells.  One  idea  offered 

to  the  Department  is  shown  in  figure  21. 

Perhaps  the  most  interesting  attempt  to  use  high  explosives  was 

the  dynamite  gun.  It  relied  on  oompressed  air  rather  than  gunpowder  to 

propel  shells.  In  1884,  a 4-inoh  barrel  of  a length  of  40  feet  was 

47 

under  construction  at  the  Delamater  Iron  Works  in  New  York.  The 
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FIGURE  21 

BRIS BEN’S  SHELL  FOR  HIGH  EXPLOSIVE 


Air  Chamber 


Explosive  Chamber 


Before  Firing 
(Half  Section) 


After  Firing 


SOURCE:  U.S.,  War  Department,  Annual  Report  of _ the  Seorefejg 

of  War  for  the  Year  1887  (Washington,  D.C.:  Government  Printing  Offioe 

1887),  3:app.l2,  plate  I. 


NOTE:  The  air  chamber  was  intended  to  oushion  the  shook  of 

propellant  discharge.  It  was  one  of  several  ideas  considered  and 
rejeoted  by  the  Department  in  the  searoh  for  an  effective  system  for 


firing  high  explosives. 
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Department  was  interested  in  the  dynamite  gun,  and  efforts  at  the 
weapons'  perfeotion  would  continue  for  several  year;  but  more  efficient 
solutions  to  the  problem  of  the  delivery  of  high  explosives  evolved, 
and  the  dynamite  gun  projeot  died  without  ever  becoming  much  more  than 
an  interesting  experiment. 

Public  oritioism  by  ordnanoe  officers  of  national  policy  on 

weapons  development  was  not  a oommon  occurrence;  but, in  June  1884, 

Captain  Otheo  E.  Michaelis  told  a New  York  Times  reporter  that  a national. 

program  of  development  simply  did  not  exist.  He  said,  "Fortunately, 

under  our  system  of  government,  state  policy  is  shaped  by  publio  opinion 

48 

and  it  is  for  our  intelligent  thinkers  to  make  this  felt."  Since 

1881,  a series  of  military  boards  and  oongressional  committees  had 

looked  at  various  ordnanoe  questions;  but  as  another  ordnanoe  officer. 

Captain  Rogers  Birnie,  said,  the  reports  "...  contain  a vast  amount 

of  valuable  information  . . . whioh  we  oan  only  regret  has  been  put  to 

49 

so  little  praotioal  use,  ..."  In  effeot,  there  was  no  ooherent 

national  polioy  on  land  armament. 

To  bring  order  to  the  armament  effort,  in  1885  Congress  directed 

the  formation  of  the  Board  of  Fortifications  or  Other  Defenses.  The 

board  was  to  oonsist  of  the  Seoretary  of  War,  two  offioers  each  of  the 

Engineers,  Ordnanoe  Corps,  and  Navy,  and  two  oivilians.  Seoretary 

Willidm  C.  Endioott  ohaired  the  board,  whioh  inoluded,  among  others, 

Benet  himself  and  Lieutenant  Colonel  Henry  L.  Abbot  (the  engineer 

officer  who  oommanded  the  siege  train  at  Petersburg).  The  board  was 

51 

instruoted  to  review  the  needs  of  ooast  defense.  In  making  its  report 
the  board  observed: 

It  is  impossible  to  understand  the  supineness  whioh  has  kept 
the.  nation  quiet — allowing  its  floating  and  shore  defenses  to 
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become  obsolete  and  effete- -without  making  an  effort  to  keep 
prograss  with  tha  a^e,  whila  othar  nations,  besidas  constructing 
powerful  navies,  have  not  oonsidared  thamsalvas  saoura  without 
large  expenditures  for  fortifications,  inol&ding  armored  forts. 52 

To  oorraot  tha  defioienoy,  tha  board  recommended  a long-range  construc- 
tion and  armament  program  of  a total  oost  of  $126,377,800.  Of  that 
amount,  $70,294,800  was  to  be  spent  on  armament;  the  remainder  was  for 

the  construction  of  forts.  The  plan  was  massive  in  its  extent;  it 

53 

provided  for  the  upgrading  of  tha  defenses  of  twenty-seven  ports. 

Not  since  the  work  of  the  1867  board  had  there  bean  a comprehensive 
statement  of  coast  armament  requirements.  Unlike  the  reoomnendations  of 
the  earlier  board,  which  had  been  submerged  in  the  standoff  between 
Oyer  and  Congress,  the  work  of  the  Sndioott  oommittee  initiated  a 
building  program  that  was  to  run  for  more  than  two  decades,  although 
the  availability  of  funds  would  fluctuate. 

54 

In  fact,  after  appropriating  money  in  1885  for  armament, 

Congress  permitted  two  years  to  lapse  before  it  provided  more.  The 

fortifications  appropriation  bill  for  fisoal  year  1886-1887  passed  the 

Senate  but  stalled  in  the  House,  Benet  oomplained: 

. . . the  completion  and  test  of  the  experimental  guns  under  con- 
struction, the  further  development  of  powders  and  explosives,  and 
the  alterations  of  carriages  for  mounting  existing  guns  have  prao- 
tioally  oeased,  . . . 

And  not  only  has  the  work  oome  to  a standstill but 

the  personnel  of  the  Department,  employed  on  the  work,  has  been 
almost  entirely  discharged. 55 

The  situation  was  no  better  the  next  year;  Congress  again  failed  to 

provide  appropriations  for  armament.  Benet  struggled  with  the  problem 

in  the  best  way  that  he  oould.  He  reported  that, 

The  Department  has  been  enabled,  ...  , by  means  of  the  small 
permanent  appropriation  aooruln^  from  the  prooeeds  of  sales  of 
unserviceable  and  obsolete  materiel,  to  prooeed  with  the  manufacture 
of  one  8-inoh  B.  L.  gun,  . . . { of  one  10-inoh  B.  L.  gun,  .... 
and  twenty-five  3.2-inoh  steel  field  guns.56 
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During  the  bleak  period,  Benet  also  managed  to  give  some 

attention  to  the  most  ignored  area  of  artillery  development — siege 

materiel.  In  1885,  under  instructions  from  the  Department,  the  Ordnance 

Board  had  prepared  plans  for  a 5-inoh  siege  rifle,  figure  22,  modeled  on 

57 

the  suooessful  3.2-inoh  gun.  The  next  year  Benet  announoed  that  the 

58 

Ordnanoe  Board  had  also  designed  a 7 -inch  howitzer,  figure  22.  Except 
for  a brief  start  at  the  design  of  a 4. 5-inoh  rifle  at  the  end  of  the 
1870's,  virtually  nothing  had  been  done  to  improve  siege  materiel  in 
twenty  years.  The  designs  of  the  5-inoh  gun  and  7-inoh  howitzer  were 
late  but,  in  view  of  past  negliot, significant  initiatives  by  the 
Department. 

The  trend  for  several  years  in  European  siege  materiel  had  been 
toward  larger  weapons.  As  mentioned  previously,  railroads  permitted  the 
strategic  movement  of  guns  of  almost  unlimited  weight.  By  the  mid-1880fe, 
however,  another  olasa  of  artillery  materiel  had  begun  to  aohieve  impor- 
tance in  European  inventories.  These  were  artillery  pieoes  of  larger 
oalibers  than  were  normally  found  in  field  batteries.  Considered  as 

less  mobile  than  common  field  artillery,  they  vere  classified  as  guns 
59 

of  position.  The  average  oaliber  of  suoh  weapons  was  3.83-inoh.  In 

oontrast,  the  average  oaliber  of  field  artillery  was  3.28-inoh,  which 

may  not  seem  like  muoh  of  a differenoe,  until  average  gun  weights  are 

compared,  941  pounds  to  1233  pounds,  respectively;  and  the  same  is  done 

60 

to  average  shell  weights,  15.9  pounds  to  23.1  pounds,  respectively. 
Lieutenant  Alexander  Sohenok,  a literate  gunner  writing  at  the  Artillery 
Sohool,  observed: 

When  rifle-pits  and  Other  field  vovks,  however  hastiliy  thrown  up, 
enter  as  a faotor,  it  has  become  indispensable  to  bring  to  bear  as 
powerful  an  artillery  fire  as  possible,  and  at  the  same  time  this 
artillery  must  possess  every  essential  element  of  an  effioient  field 
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artillery;  oust  be  with  the  troops,  well  to  the  fore  and  capable 
of  being  brought  into  aotlon  at  the  earliest  possible  moment.  For 
those  reasons  the  position  gun  has  beoome  as  wall  established  and 
needful  as  any  other  fiold  gun.61 

Tha  idea  of  adding  weight  to  the  fire  of  the  field  artillery  by  increas- 
ing the  size  of  some  of  its  weapons  is  the  oentral  feature  of  Sohenok's 
observation.  The  heavier  weapons  were  not  to  be  baok  off  of  the  field, 
idle  in  the  siege  train,  but  forward  with  the  troops.  The  proposed 
deployment  was  within  the  oonfines  of  the  oonoept  of  direct  fire;  "well 
to  the  fore"  was  the  traditional  position  of  field  artillery;  however, 
the  proposed  use  of  heavier  weapons  was  indicative  of  a oonoeptual 
advanoe  within  the  paradigm.  In  the  Amerioan  experience,  Sohenok's 
observation  was  still  no  more  than  thebry;  although  Benet  had  advised 

the  Ordnanoe  Board  in  1882  that  a field  gun.  heavier  than  the  3.2-inoh 

62 

would  be  needed  at  some  time  in  the  future,  the  Department  had  not 

yet  undertaken  the  design  of  suoh  a weapon. 

Siege  artillery,  of  oourse,  was  heavier  than  the  field  variety. 

The  weapons  designed  by  the  Ordnanoe  Department  were  limited  in  their 

weight  by  the  oapaoity  of  pontoon  bridges.  The  weight  adopted  for  the 

63 

new  7-inoh  howitzer  barrel  was  3,750  pounds.  The  oarriage  would  even- 

54 

tually  weigh  another  3,200  pounds.  Ordnanoe  designers  worked  to 
oonstruot  the  most  effioient  weapon  possible  within  established  weight 
limits.  The  relationship  between  the  weight  of  the  howitzer  and  its 
oaliber  was  Important.  With  the  same  amount  of  metal,  ordnance  designers 
might  have  oonstcuoted  a weapon  of  greater  than  7-inoh  oaliber,  but  the 
inoreased  reooil  of  the  more  powerful  pieoe  would  have  made  it  impraoti- 
oal.  On  the  other  hand,  a 7-inoh  weapon  might  have  been  constructed 
with  less  metal,  but  a reduotion  in  weight  would  have  resulted  in 
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excessive  reooil,  again  caking  it  impraotioal.  The  point  is  that 
pontoon  bridge  oapaoity  limited  the  overall  weight  of  the  American 
howitzer,  while  the  absence  of  an  effioient  method  of  reooil  oontrol 
restricted  the  oaliber,  S.eel  had  given  strength  to  gun  barrels,  per- 
mitting the  construction  of  more  powerful  weapons,  but  the  problem  of 
reooil  oontrol  in  mobile  artillery  prohibited  the  full  use  of  the 
advantage  of  steel. 

In  field  artillery,  the  weight  of  a pieoe  was  restricted,  not 
by  the  oapaoity  of  pontoon  bridges,  but  by  the  lower  limit  of  the  draw- 
ing power  of  a six  horse  team.  The  harsh  demands  of  campaigning  limited 
the  pulling  oapaoity  of  a field  artillery  animal  to  about  850  pounds. 
Also,  gunners  generally  felt  that  a team  should  consist  of  no  more  than 
six  horses,  which  restricted  the  total  load  behind  the  animals  to 

about  5,100  pounds.  Teams  of  more  than  six  horses  were  difficult  to 
66 

maneuver;  and  the  quiok  maneuver  of  artillery  was  important  in  the 

direot-fire  oonoept  of  employment.  Artillerymen  saw  themselves  rushing 

into  battle,  deploying  hastily  within  sight  of  the  enemy.  As  a result, 

the  drawing  oapaoity  of  a maneuverable  six  horse  team  was  a perceived 

restriction  on  the  maximum  weight  of  a field  artillery  rig.  However, 

the  American  3.2-inoh  gun  rig  was  below  this  limitation:  the  barrel 

weighed  829  pounds;  the  oarriage,  1,166  pounds;  and  the  limber  with 
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ammunition,  1,780  pounds,  for  a total  of  3,775  pounds.  Even  with 
several  mounted  cannoneers  there  was  room  for  some  weight  inorease  in 
American  field  guns;  it  was  simply  up  to  the  Ordnance  Department  to 
initiate  development. 

In  1887,  Benet  announoed  that  prototypes  of  the  5-inoh  sioge  gun 
and  7-inoh  howitzer  had  been  manufactured  at  Watertown  Arsonal  and  sent 
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to  a proving  ground  for  initial  teats.  Department  engineers  had 

oonatruoted  an  experimental  oarriage  for  the  5-inoh  gun  using  wheel 

68 

brakes  designed  by  Colonel  Buffington.  The  brakes  were  similar  to 

those  used  on  the  3.2-inoh  oarriage.  No  speoial  oarriage  had  been 

68 

oonatruoted  for  the  howitzer.  In  fact,  beosuae  of  the  limited  avail- 
ability of  funds  and  the  resulting  disoharge  of  mechanics,  the  Department 

had  been  forced  to  oonoentrate  its  efforts  on  one  weapon  at  a time,  first 

70 

the  gun,  and  then  the  howitzer.  Perhaps  the  laok  of  funds  prohibited 
consideration  of  the  development  of  a heavier  field  piece,  but  there  is 
no  indication  that  the  Department  was  intent  on  proceeding  in  that 
direotion  at  the  time. 

In  addition  to  its  failure  to  appropriate  money  for  armament, 

Congress  had  left  the  question  of  an  Army  gun  factory  unresolved.  The 

Endioott  oommittee  had  endorsed  the  earlier  recommendation  of  the 

Cun  Foundry  Board  that  a faotory  be  established.  Although  the  lawmakers 

had  authorized  the  Navy  to  begin  the  oonstruotion  of  suoh  a faoility, 
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they  failed  to  do  the  same  for  the  Army.  Finally, in  1887,  without 

explioit  congressional  approval,  the  Ordnance  Department,  with  the 

sanotion  of  the  Seoretary  of  War,  began  to  oonoentrate  the  necessary 

72 

maohinery  to  establish  a gun  faotory  at  Watervliet  Arsenal.  It  was  a 

bold  aotion;  Benet  simply  assumed  congressional  approval  and  got  away 
73 

with  it. 

Aotually,  by  1887,  oonstruotion  of  oannons  by  the  Ordnance 

Department  was  no  longer  a novelty.  In  1884,  the  Department  had  built 

an  experimental  3.2-inoh  field  gun  at  the  Watertown  Arsenal  from 

74 

forgings  provided  by  the  Uidvale  Company.  And  the  Following  year 
Benet  announoed  plans  to  oonstruot  twenty -five  of  the  weapons;  the 
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West  Point  Foundry  was  to  assemble  twenty  guns,  while  the  Watertown 

75 

Arsenal  was  to  put  five  together.  In  addition,  the  5-inoh  gun  and 

the  7-inoh  howitzer  had  been  constructed  at  Watertown.  The  gun  conatruo- 

tion  plant  at  Watertown  was  something  of  a "jerry-built"  faoility.  The 

offioer  in  oharge  reported,  "The  maohinery  needed  for  the  work,  some 

of  whioh  was  newly  purohased,  was  assembled  together  in  one  of  the 

large  shops  whioh  had  formerly  been  used  as  a wood  worker's  shop,  . 

78 

. . . . " When  the  Department  took  aotion  in  1887  to  establish  a 

large  faotory  at  Watervliat,  the  effort  was  more  important  in  its  soale 

that  in  its  novelty.  Benet  planned  to  start  work  immediately  on  10-inoh 

and  8-inoh,  breeoh-loading,  steel  guns  as  well  as  twenty-five  3.2-inoh 
77 

weapons.  Probably  the  most  important  benefit  of  the  new  plant  at 
Watarvliet  was  that  it  gave  the  Department  an  effioient  faoility  to 
produoe  experimental  guns. 

Relations  with  Great  Britain  deteriorated  again  in  1887,  this 

time  over  fishing  rights  off  the  Canadian  ooast.  In  a dispute  over 

alleged  treaty  violations,  Canadian  oruiaers  began  to  halt  Amerioan 

schooners  operating  in  the  fisheries.  Tempers  flared,  and  there  was 

talk  of  a fight.  The  Detroit  News  suggested:  "When  the  next  war  closes^ 

78 

there  should  be  but  one  flag  floating  from  the  Rio  Grande  to  The  Pole." 

In  the  House,  the  Committee  on  Appropriations  reoiived  a resolution 

oritioal  of  the  state  of  ooast  defenses.  It  began: 

. . . the  belligerent  tone  of  the  Canada  press  and  the  announce- 
ment that  Great  Britain  will  shortly  dispatoh  a fleet  of  ships  to 
oruise  in  the  vioinity  of  our  northeastern  ooast  line  indicate 
hostility  toward  the  United  States,  , . . 

. . . twenty-seven  of  our  Atlantio,  Gulf,  and  Pacifio  harbors 
are  absolutely  defenseless.  |end]  . . . are  in  urgent  need  of 
immediate  defenses;  . . . 9 

In  spite  of  the  scattered  "saber  rattling,"  Congress  failed  to 
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provide  appropriations  for  armament.  And  although  tha  issue  oooled, 

the  oontinuing  la  ok  of  money  oaussd  Benat,  in  exasperation,  to  oall 

upon  Congress  to  take  some  kind  of  aotion.  The  thrust  of  his  appeal, 

quite  naturally,  vae  toward  the  needs  of  ooast  defense: 

It  will  oost  money;  but  not  more  than  the  loss  to  the  cities  of 
New  York  and  Brooklyn  from  one  day's  bombardment.  All  this  and 
more  is  known  to  Congress  and  the  oountry.  Reports  of  boards  and 
oounittees,  reports  of  official  experts,  the  writings  in  the  publio 
preta,  individual  views,  all  have  kept  this  important  matter  before 
the  people,  and  the  responsibility  for  weal  or  woa,  for  suooeas  or 
disaster,  must  remain  with  the  people.  At  this  time  no  half  measure: 
will  do.  Congress  should  deoide,  and  deoide  at  ones.  Another 
year  ought  not  to  pass  without  a settled  and  well-defined  polioy 
in  regard  to  the  national  defense.80 

Finally,  in  September  1888,  Congress  resumed  appropriations  for 

heavy  armament.  At  the  same  time,  however,  it  direoted  that  the  money 

be  spent  under  the  supervision  of  a board  to  oonsist  of  the  Commanding 

General  of  the  Army,  and  one  offioer  from  eaoh  of  the  Corps  of  Engineers, 

81 

Ordnanoe  Department,  and  Artillery.  The  first  offioers  to  hold  those 

respeotive  positions  were  Major  General  John  M.  Schofield,  Colonel 

Henry  L.  Abbot  , Lieutenant  Colonel  Alfred  Mordeoai  and  Colonel  Henry 
82 

ffl.  Closson.  This  was  not  just  another  entry  in  the  string  of 
oongressionally  mandated  boards  that  characterized  the  1880's;  the 
Board  of  Ordnanoe  and  Fortifioation,  as  it  was  oallad,  was  unique  in 
both  its  permanency  end  its  powers.  Although  its  period  of  greatest 
vitality  was  the  1890's,  the  board  functioned  for  three  deoades. 

In  the  initiating  legislation,  Congress  plaoed  the  board  under 

the  direotion  of  the  Seoretary  of  War  and  gave  it  the  power  to  provide 

".  . . regulations  for  the  inspeotion  of  guns  and  materiel  at  all 
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stages  of  manufacture,  ...”  The  oharter  powers  of  the  board  were 
general  to  the  point  of  being  vague;  however,  through  subsequent  legis- 
lation, its  authority  was  more  olearly  defined.  Congress  tasked  the 


208 


board  to  make  an  annual  report  of  it*  work.  In  the  first  report,  the 

board  outlined  its  method  of  operation.  The  Chiefs  of  Ordnanoe  and 

Bngineers  submitted  their  requests  for  appropriations  through  the 

Seoretary  of  War  to  Congress,  as  they  had  always  done;  but  onoe  the 

appropriations  were  made,  the  Seoretary  submitted  the  projeota  that 

oame  under  the  jurisdiction  of  the  board  to  that  body  for  its  revlaw 

and  recommendations  on  the  allooation  of  funds.  Virtually  all  questions 

84 

of  armament  fell  under  the  j!urisdiotlon  of  the  board.  In  addition, 

the  board  examined  a wide  range  of  nee  inventions,  seleoting  those  to 
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be  retained  for  further  development. 

The  signifioanoe  of  the  board  was  that  it  modified  the  near 
total  jurisdiction  of  the  Chief  of  Ordnanoe  over  weapons  development. 

For  the  first  time,  the  Commanding  General  of  the  Army,  as.  President 
of  the  Board,  was  given  an  official  role  in  the  ohoioe  of  armament.  Of 
oourse,  the  Chief  of  Ordnanoe  still  enjoyed  the  selective  power  of 
making  the  original  requests  for  appropriations,  but  the  final  allooa- 
tion of  funds  was  subject  to  the  approval  of  the  board.  Squally  impor- 
tant, the  board  beoame  the  reviewing  agenoy  for  new  inventions  and  the 
judge  of  systems  under  development.  But  one  must  be  oareful  not  to 
overstate  the  real  power  of  the  board.  In  effect,  power  over  weapons 
seleotion  and  development  was  shared  by  the  board  and  the  Ordnanoe 
Department:  although  the  board  had  the  responsibilities  outlined 

above,  in  the  final  analysis,  it  was  largely  dependent  on  the  facilities 
and  teohnioal  expertise  of  the  Department. 

The  establishment  of  the  boerd  oerteinly  did  not  alter  the 
preoooupation  of  the  Army  with  ooast  defense.  The  1888  appropriations 
aot  initiated  the  extensive  program  of  fortification  recommended  by  the 
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Hindioott  Board.  Through  the  next  deoade,  the  interest  of  the  War 

86 

Department  in  the  program  would  beoome  almost  obsessive. 

Although  the  Ordnanee  Department  had  made  some  advanoes  in 
field  artillery  materiel  by  1888,  in  general,  the  light  batteries  suf- 
fered from  a laok  of  attention.  The  Army  Inspeotor  General  reported 

that,  "Some  of  the  light  artillery  is  still  plodding  along  with  the  same 
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guns  they  had  at  the  olose  of  the  war  of  the  rebellion,  . . . . " 

(Not  all  batteries  had  the  new  3.2-inch  guns.)  Furthermore,  he  found 

that  training  was  inadequate  beoaUse  of  a laok  of  target  practice 

materials  and  ranges,  with  the  result  that  some  batteries  negleoted 
88 

firing  entirely 

In  taotios,  the  situation  was  equally  stagnant.  A board  to 

revise  the  taotios  of  the  Infantry,  Cavalry,  and  light  artillery  was 

convened  in  Washington,  D.C.  in  February  1888.  It  was  a mixed  board 

of  eight  offioers  of  all  three  branohes  under  the  direction  of  infantry 
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Lieutenant  Colonel  John  C.  Bates.  The  board  was  convened  to  consi- 
der a large  number  of  reoommendations  for  new  taotios  that  had  accumu- 
lated over  a deoade.  But  the  meaning  of  the  term  "taotios"  had  not 

ohanged  appreciably  sinoe  the  late  1860's,  and  the  board  was  primarily 
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absorbed  in  matters  of  drill.  Colonel  John  Tidball,  retired,  but  an 
artillery  proponent  in  the  manner  of  Henry  Hunt,  did  preoipltate  a 
debate  over  the  proposed  assignment  of  guns  to  the  level  of  the  divi- 
sion. Tidball  thought  that  they  should  be  consolidated  at  oorps, 

where  centralized  direotion  would  maximize  the  advantage  of  modern 
91 

rifled  pieces.  Colonel  Henry  W.  Closson,  artillery  member  of  the 
Board  of  Ordnance  and  Fortifioation,  disagreed  with  Tidball.  He 
recommended  the  retention  of  divisional  batteries,  beoause  "...  the 
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association  between  Artillery  and  Infantry  cannot  be  too  constant  or 
92 

intimate."  He  saw  in  Tidball's  proposal  an  attempt  to  separate  the 
field  artillery  from  its  traditional  close  association  with  the  infan- 

AW 

try.  Closson's  oomment  was  a subtle  manifestation  of  the  continuing 

dominance  of  the  direot-fire  oonoept  of  employment  of  field  artillery. 

Closson's  view's  prevailed;  drill  regulations  continued  to  refer  to  the 

use  of  divisional  batteries,  particularly  when  the  division  was  to  be 
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"olosely  engaged."  Beyond  the  updating  of  drill,  the  board  did  little 
to  change  the  field  artillery  taotios. 


CHAPTER  VIII 


1889-1900:  ACCELERATED  DEVELOPMENT  OP  MOBILE  ARTILLERY 

The  year  1889  began  a new  era  in  American  artillery  develop- 
ment. It  was  a period  of  acceleration,  made  possible  largely  by  the 
availability  of  armament  funds.  It  was  the  almost  compulsive  oonoern 
for  ooast  defense  that  drove  expenditures.  America  was  beginning  to 
turn  outward,  and  interest  in  the  demands  of  seapower  rode  high. 

Congress  did  not  exactly  throw  the  doors  of  the  Treasury  open  to  the 
War  Department,  but  it  did  respond  to  requests  for  appropriations  for 
fortifications  with  a generosity  unknown  sinoe  the  Civil  War.  Field 
and  siege  artillery  benefited  from  the  largess;  appropriations  for  their 
development  were  burled  within  the  fortification  bills.  When  questioned 
by  Congress  about  the  praotioe,  the  Chief  of  Ordnanoe  replied  that 

until  the  heavy  armament  of  ooast  defenses  was  complete,  lighter  artil- 
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lery  would  be  needed  to  repel  invasion.  Field  and  siege  weapons  were 
lumped  together  with  the  heavier  brethren  under  that  magio  appellation 
"ooast  defense."  There  should  be  no  mistake,  however,  about  the  rela- 
tive size  of  the  monetary  efforts.  For  instanoe,  for  Fisoal  Year  1892, 
the  Chief  of  Ordnanoe  requested  $2,090,000  for  the  construction  of 
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coast  weapons,  while  asking  for  only  $186,000  to  build  field  artillery. 
Nevertheless,  the  development  of  mobile  artillery  was  at  last  receiving 
rather  constant  fiscal  attention. 

In  1889,  following  the  European  lead  in  the  development  of 
heavy  field  artillery,  the  Chief  of  Ordnanoe  announced  the  planned 
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construction  of  a gun  and  a mortar  of  3.6-inoh  oaliber.  Prototypes 

of  the  weapons  were  oompleted  the  next  year.  Benet  intended  that  the 

3.6-inoh  gun  would  replace  the  3.2-inoh  piece  in  the  light  batteries. 

He  felt  tha  t the  3.2-inoh  weapons  would  be  more  suitable  for  the  horse 

artillery  of  the  Cavalry.  With  a barrel  of  1,181  pounds  and  a oar- 

4 

riage  of  1,300  pounds,  the  new  field  pieoe  oame  close  to  the  maximum 
capability  of  a six  horse  team.  The  3.6-inoh  mortar, figure  23,  was 
the  first  attempt  to  provide  the  Amerioan  field  servioe  with  a ver- 
tical fire  capability  sinoe  the  old  Coehorn  smoothbores  had  been 
hauled  into  the  Wilderness  in  1864.  In  oontrast  to  the  17.75  pound 
shell  weight  and  1,200  yard  range  of  the  Coehorn,  the  new  field  mortar 

could  fire  20  pounds  of  shell  or  shrapnel  to  a distanoe  of  3,500  yards. 

5 

The  mortar  carriage  permitted  a variable  elevation  of  0 to  60  degrees. 

In  spite  of  its  ponderous  appearanoe,  the  carriage  and  gun  together 

weighed  only  625  pounds,  and  ordnanoe  designers  hoped  to  reduoe  the 

weight  so  that  the  pieoe  might  be  carried  by  four  men.  At  the  time 

of  the  mortar's  development,  the  Department  felt  that  it  was  the  most 

6 

powerful  weapon  of  its  type  in  any  army. 

The  two  new  weapons  were  part  of  a trend  toward  heavier  calibers 
and  a vertioal  fire  capability  for  the  field  servioe.  This  trend  was 

7 

the  result  of  some .of  the  perceived  lessons  of  the  Russo-Turkish  War. 

8 

Generally,  Europeans  were  moving  in  the  same  direction. 

The  Ordnanoe  Department  did  much  in  1890  to  catch  up  with  the 

Europeans  in  artillery  materiel:  it  displayed  its  first  interest  in 

9 

smokeless  powder;  it  adopted  a 7-inoh  howitzer  sight  for  reverse 

10 

pointing,  figure  24;  and,  for  the  first  time,  it  attaohed  a hydraulio 

11 

recoil  buffer  to  a siege  oarriage,  that  of  the  5-inoh  gun,  figure  25. 
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FIGURE  23 
3. 6 -INCH  MORTAR 


SOURCE:  U.S.,  War  Department,  Adjutant  General's  Office, 

Artillery  Ciroular  I,  Series  of  1893;  Modern  Guns  and  Mortars 
(’Washington,  D.C.  : Government  Printing  Off ice7  1895) , p.  1377 
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FIGURE  24 

SIGHTS  FOR  THE  7 -INCH  HOWITZER 
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SOURCE:  U.S . , War  Department,  Annual  Report  of  the  Secretary 

of  War  for  the  Year  1895  (Washington,  D.C.:  Government  Printing  Offioe, 

1895),  3:app.  9. 

NOTE:  Lower  sketoh  shows  sights  used  for  reverse  laying.  By 

interchanging  parts  A and  B the  sights  oould  be  used  for  forward  laying. 
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SOURCE:  U.S.,  War  Department,  Adjutant  General's  Off  lee . 

Modern  Guns  and  Mortars  (Washington,  D.C. : Government  Printing  Office,  1895;,  p.  140. 
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The  design  was  essentially  the  same  one  developed  by  the  Germans  in 
the  1870's.  Within  a few  years,  the  Department  would  also  attach  reooil 
oylinders  to  7-inoh  howitzer  carriages,  American  designers  used  a hy- 
draulic buffer  bolted  to  a firing  platform.  It  was  the  same  plan  used 
for  the  5-inoh  gun.  However,  following  a lead  in  naval  weapons  (to 

be  discussed  later),  they  also  fixed  two  reooil  oylinders,  with  return 

12 

springs,  to  the  upper  part  of  the  oarriage,  figure  26.  With  a move- 
ment of  6 inohes,  the  upper  oylinders  absorbed  only  a portion  of  the 
reooil — oontrol  was  still  dependant  on  the  availability  of  a siege  plat- 
from.  Nevertheless, it  was  a significant  improvement  in  the  design  of 
siege  artillery. 

The  year  1890  also  marked  the  end  of  Benet's  administration  of 

13 

the  Ordnanoe  Department.  He  retired  after  forty-one  years  of  service, 
he  sixteen  years  that  he  spent  as  Chief  of  Ordnanoe  coincided  with  a 
anaition  period  in  Department  professionalism.  When  he  assumed  res- 
ponsibility for  the  Department  its  operations  were  tainted  by  the  appear- 
am  of  a paroohioal  mentality;  some  of  its  detractors  would  even  say 
c . .*uption,  but  perhaps  that  is  too  strong  a verdict.  When  Benet 
relinquished  oommand,  the  Department  operated  with  greater  efficiency, 
and  the  old  suspioions  of  proohialism  had  dissipated,  although,  as 
disoussed  in  the  next  ohapter,  they  were  not  entirely  gone.  His  suooes- 
sor  was  Lieutenant  Colonel  Daniel  W.  Flagler,  a member  of  the  branoh 

14 

sinoe  1861,  and  fourth  in  order  of  seniority  among  ordnanoe  officers. 

During  Flagler's  first  year  in  office,  the  Department  continued 

to  investigate  the  advantages  of  smokeless  powder.  Six  years  earlier, 

a Frenoh  ohemist,  Paul  Eugene  Vieille,  had  been  the  first  to  develop  a 

15 

smokeless , powder  for  military  use.  In  1890,  the  Department  was  able 
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to  seoure  only  a limited  amount  of  the  nitrooellulose-base  propellant, 

16 

enough  for  some  small  arms  tests.  A year  later,  it  had  prooured 

17 

suffioient  quantities  from  abroad  to  begin  tests  with  field  guns. 

It  was  the  beginning  of  a long  series  of  experiments  that  would  last 

until  the  Spanish  Amerioan  War.  An  Amerioan  source  for  smokeless  pow- 

18 

der  was  available  as  early  as  1892;  and  although  several  oompaniea 

eventually  competed  to  satisfy  the  striot  requirements  of  the 

19 

Department,  as  of  1897  none  were  suooesful.  There  were  problems 

with  the  new  propellant,  not  the  least  of  whioh  were  difficulty  in 

20 

preservation  and  irregularity  of  explosive  pressure.  But  the 

advantages  were  significant;  weapons  oould  fire  from  hidden  positions 

without  being  exposed  by  the  plume  of  smoke  that  followed  the  discharge 

of  oharooal-base  powder.  In  addition,  the  burning  oharaoteristios  of 

smokeless  compounds  produoed  higher  velooities,  without  exceeding  the 

21 

bore  pressures  common  to  brown  powder.  Nevertheless,  unrushed  by  the 

attraotion  of  the  advantages , for  years  the  Department  metioulously 

examined  and  rejected  the  samples  submitted  to  it. 

Powders  seemed  to  be  the  Department's  nemesis.  The  experiments 

of  the  1880' a with  high  explosives  did  no  more  than  to  demonstrate  the 

obvious--that  they  were  sensitive.  Of  eighteen  shells  tested,  four 

burst  within  guns,  nine  exploded  before  reaohing  targets,  and  only  five 
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detonated  on  impaot.  Soon  after  it  oame  into  being,  the  Board  of 

Ordnance  and  Fortifioation  established  a oommittee  to  investigate  high 
23 

explosives.  The  oommittee  worked  until  the  end  of  the  deoade  without 

24 

finding  a satisfactory  high  explosive  for  service  use. 

While  ordnanoe  designers  proceeded  with  their  efforts  on  materiei, 
the  training  of  the  field  batteries  reoieved  a moderate  boost  in  1892 
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when  the  War  Department  established  the  Cavalry  and  Light  Artillery 

25 

Sohool  at  Fort  Riley,  Kansas.  It  was  the  first  sohool  for  light 

artillery  sinoe  the  short-lived  attempt  to  establish  a program  of 

instruction  at  Fort  Riley  in  the  late  1860's.  As  the  name  implies, 

the  sohool  was  shared  with  the  Cavalry.  The  new  training  faoility  was 

primarily  oriented  on  field  ezeroises  and  the  praotioe  of  drill;  it  was 
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not  an  aoademio  institution  like  the  Artillery  School  at  Fort  Uonroe. 

Nevertheless,  it  was  a step  forward  for  the  field  artillery. 

In  the  same  year,  the  Ordnanoe  Department  moved  to  oomplete  the 

system  of  siege  armament  that  it  had  begun  with  the  design  of  the  5-inoh 

gun  and  7-inoh  howitzer  in  the  late  1880's.  The  final  weapon  in  the 

system  was  to  be  a 7-inoh  mortar,  similar  in  design  to  the  3.6-inoh  field 
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mortar. 
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Two  years  later,  the  new  siege  weapon  was  ready  for  tests.  AH 

of  the  Department's  field  and  siege  pieoes  oonstruoted  sinoe  the  early 

T880's  featured  an  interrupted -a orew;  it  was  a suooessful  design. 

Built-up  steel  oonstruotion  was  equally  suooessful;  it  was  employed  for 

all  of  the  field  and  siege  weapons  ezoept  the  mortars.  They  were  made 

of  a single  pieoe  of  forged  steel,  simply  beoause  their  low  propellant 
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pressures  did  not  require  the  strength  of  built-up  oonstruotion.  The 
oolleotion  of  field  and  siege  ordnanoe  oompleted  between  the  3.2-inoh 
rifle  and  the  7-inoh  mortar  might  be  termed  an  "intermediate  system," 
for  the  Department  was  about  to  be  drawn  into  new  considerations  in 
oannon  design. 

The  new  thrust  was  nautioal  in  origin.  In  the  late  1870's,  the 
growing  use  of  small,  inexpensive  torpedo  boats  posed  a threat  to  the 
established  navies  of  the  world.  If  these  swift  oraft  oould  approaoh  to 
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within  ISO  yards  of  a ship,  their  torpedos  threatened  its  destruction. 
There  was  no  adequate  defense  against  torpedo  boats;  large-oaliber  weap- 
ons fired  too  slowly,  and  the  projectiles  of  revolving  oannons  were 
too  light.  Consequently,  beginning  in  1880,  the  Frenoh  initiated  a 
search  for  a suitable  defensive  gun.  The  English  were  not  far  behind. 

The  result  was  a series  of  a single-barreled,  breeoh-loading,  rapid- 
30 

fire,  oannons. 

Rapidity  of  fire  was  obtained  in  three  ways;  first,  metallic 
case  ammunition  was  used,  which  reduoed  loading  time;  second,  the  breach 
was  designed  to  ejeot  the  case  upon  opening;  third,  recoil  was  held  to 
a minimum.  The  latter  was  aohieved  in  one  of  two  ways:  either  the 

gun  and  mount  were  fixed  rigidly  to  the  deok  of  the  ship,  which  per- 
mitted no  baokward  motion;  or  a mechanism  was  used  to  permit  short 
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reooil  before  returning  the  barrel  to  battery.  For  instanoe,  by 

1887,  the  Elawiok  Ordnanoe  Company  in  England  had  designed  a mount  that 

absorbed  reooil  with  an  oil  oylinder  and  then  returned  the  barrel  to 
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firing  position  through  the  foroe  of  springs.  A rigid  system  oould 

absorb  the  reooil  of  small-oaliber  weapons,  figure  27;  but  as  ordnanoe 

designers  developed  guns  of  greater  size,  some  meohanioal  assistanoe  was 

needed  to  prevent  struotural  damage  to  mounts  and  decks,  figure  28. 

Rapid-fire  guns  soon  outgrew  their  original  role  of  proteotion  against 

torpedo  boats,  and, by  1890,  manufacturers  were  produoing  a wide  variety 
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of  calibers  of  up  to  6-inoh. 

In  November  1890,  the  Board  of  Ordnanoe  and  Fortification  had 
solioited  the  views  of  the  Chief  of  Ordnance  on  the  use  of  rapid-fire 
guns  for  ooast  defense.  His  reply  was  favorable.  He  felt  that  there 
was  a role  for  the  weapons  not  only  against  ships,  but  also  in  defense 
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of  the  land  approaohus  to  fortifications.  He  added  that  some  of  the 
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weapons  might  even  be  mounted  on  field  carriages.  Soon  afterwards, 

the  board  authorized  the  test. of  three  4.72-inoh  weapons,  the  Armstrong, 
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Hotohkiss,  and  Canet  (Frenoh).  The  board  limited  rapid-fire  guns 
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for  the  land  defense  of  forts  to  6-pounders  (about  2.24-inoh).  The 

Department  already  had  in  its  possession  two  6-pounders,  one  had  been 

supplied  by  Hotohkiss,  the  other,  by  the  Driggs  Ordnance  Company,  an 
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American  firm.  By  1892,  the  Department  was  well  on  its  way  toward 

the  adoption  of  rapid-fire  ordnanoe  for  coast  defense. 

Field  and  siege  artillery,  however,  were  a different  matter. 

The  light  6-pounder  guns,  even  if  mounted  on  wheeled  carriages,  were 

not  considered  to  be  field  artillery;  they  were  fortification  weapons. 

Lieutenant  Edwin  St.  J.  Greble , an  American  artillery  offioer,  observed 

in  a published  essay  that  there  was  resistanoe  among  some  of  the  members 

of  hia  branch  to  the  concept  of  rapid-fire  field  gun.  The  objections 

were  principally  against  the  tendency  to  go  to  smaller  oalibers  to 

reduce  the  problem  of  reooil,  and  the  additional  weight  that  recoil 

oontrol  devloes  added  to  oarriages.  Although  Greble  was  in  favor  of  the 

new  weapons,  he  admitted  that,  . . . no  really  satisfactory  rapid- 
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fire  gun  has  ever  seen  field  servioe  . . . ." 

The  Ordnanoe  Department  was  in  no  rush  to  develop  a rapid-fire 

field  gun.  It  was,  however,  interested  in  metallic  case  ammunition. 

The  interest  of  the  Department  in  metal  cartridges  was  praotioal;  it 

was  looking  for  a better  way  to  keep  powder  dry;  rapidity  of  fire  was 
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a seoondary  consideration.  An  improved  breeoh  oeohanism  was  needed 
to  aocomodate  mstallio  cartridges,  so  as  early  as  1891,  the  Department 
had  begun  to  experiment  with  a number  of  designs  submitted  by  American 
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Inventors . 

In  1895,  with  some  reservation,  the  Department  aooepted  a 

Driggs-Sohroeder,  minimum  recoil,  12-pounder  gun  (2.76-inoh)  for 
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test.  Engineers  at  the  Driggs  Ordnanoe  Company,  at  Derby,  Connecticut 

had  originally  designed  the  weapon  as  a landing  gun  for  the  Navy. 

The  barrel  oould  be  transferred  between  a deok  mount  and  a field 
42 

carriage.  The  carriage  contained  a hydraulic  and  spring  recoil 

oontrol  system.  In  addition,  a spade  was  fixed  to  the  end  of  the  trail. 

The  force  of  firing  drove  the  spade  into  the  ground,  helping  to  restrict 

recoil.  However  the  buried  spade  made  it  difficult  to  move  the  trail; 

therefore,  to  provide  for  a shifting  of  aim,  the  carriage  permitted  a 
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slight  lateral  traverse  of  the  barrel.  Guns  with  similar  character- 
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istios  were  in  various  stages  of  development  in  Europe.  Flagler, 

the  Chief  of  Ordnanoe,  intended  to  test  the  weapon  to  determine  the 

advantages  of  a limited  recoil  carriage  for  field  service.  Skepticism 

is  evident,  however,  in  his  plan  to  test  simultanesouly  a carriage 

fitted  simply  with  a spade  ".  . . , in  order  to  ascertain  whether  this 

simpler  type  will  not  prove  on  the  whole  quite  as  efficient  as  the 
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others,  and  more  suitable  for  the  service." 

Flagler's  initial  skepticism  about  rapid-fire  field  guns  yielded 
to  advooaoy  by  1897.  He  announced  that  the  Department  had  designed 
a new  3-inoh  model;  however,  the  oarriage  was  still  under  study. 

Flagler  was  unsure  of  the  ultimate  design  of  the  oarriage,  but  it 
seemed  to  him  that  a trail  spade  and  recoil  oylinder  would  be  inoluded. 
He  felt  that  recoil  oontrol  would  permit  the  construction  of  a light 
carriage,  compensating  for  the  additional  weight  of  the  oylinder,  and 
if  heoessary,  a traversing  mechanism,  although  he  was  worried  that  the 
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latter  would  be  too  complicated  for  use  by  inoxperietced  militia.  He 
made  the  point  that  although  the  3-inoh  projeotile  would  be  smaller 
than  the  3.2-inoh  round,  it  would  be  6 percent  more  efficient  .in  its 
effeot  with  shrapnel.  The  increased  efficiency  would  be  the  result  of 
a higher  velooity  and  flatter  trajectory.  And  although  the  Department 
had  not  yet  deoided  on  a smokeless  powder,  the  gun  was  designed  to 
use  the  propellant.  In  faot,  mechanics  were  ahambering  the  3.2-inoh 
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weapons  still  under  manufacture  to  permit  the  use  smokeless  compounds. 
The  older  weapons  would  have  to  suffice  until  ordnance  designers  com- 
pleted their  plans  for  the  new  piece. 

It  was  an  interesting  phenomenon.  The  previous  thrust  in  field 
artillery  design  toward  heavier  weapons  and  a vertioal  fire  capability 
had  been,  to  some  extent,  reversed.  Benet's  assertion  of  1889  that 
the  3.6-inoh  gun  would  beoome  the  field  artillery's  principal  weapon 
was  only  an  invalid  memorial  to  the  old  trend.  The  "intermediate" 
system  of  field,  and  siege  artillery  was  in  the  inventory  of  the  Army; 
but  the  new  ordnance  trend  was  clearly  toward  the  development  of  light, 
rapid-firing,  flat-trajeotory  weapons.  The  passage  of  time  had  blurred 
the  lessons  of  the  Russe-Turkish  War-  -lessons  that  had  seemed  to  guide 
artillery  development  at  the  beginning  of  the  decade.  The  lingering 
paradigm  of  direct  fire  was  challenged  but  never  really  discredited  by 
the  example  of  the  oonfliot  in  1878.  As  the  lessons  faded,  the  paradigm 
tended  to  reassert  itself,  exploting  technology  in  its  own  bshalf. 

It  was  not  just  men  of  the  Ordnanoe  Department  who  were  under 
the  influence  of  the  paradigm,  others  were  similarly  affeoted.  The 
previously  oited  artilleryman,  Lieutenant  Grabia,  wrote,  "...  there 
comes  a time  when  disregarding  small-arms  fire  ar.i  1 respective  of  loss, 

.... 
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artillery  oust  oooe  up  on  the  infantry  line  and  stay  there."  He 
was  an  advocate  of  gun  shields,  something  the  Department  had  not  yet 
adopted.  With  shields  and  rapid-fire  weapons,  gunners  oould  "...  oome 
into  action  at  short  range  without  too  muoh  loss,  "and,.  . . gain  the 
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asoendenoy  over  their  slow-firing  long  range  high-powered  opponerts." 

Qreble  was  not  alone  in  his  rejeotion  of  the  idea  of  plaoing  guns 

behind  oover.  Captain  Arthur  L.  Wagner,  noted  instructor  at  the  United 

States  Infantry  and  Cavalry  Sohool  at  Fort  Leavenworth,  wrote  in  his 

189S  edition  of  Organization  and  Taotio3  that, 

It  has  been  recommended  by  respeotable  authorities  that  shelter 
be  obtained  by  withdrawing  the  guns  slightly  down  the  reverse  slope 
of  the  orest  and  direoting  their  fire  by  means  of  pointing  rods 
either  in  front  or  in  rear;  but  the  practicability  of  his  measure  in 
action  is  doubtful.49 

In  his  1896  Handbook  for  Light  Artillery.  Lieutenant  A.  B.  Dyer 
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oited  the  use  of  stakes  as  a method  of  aligning  guns  behind  oover; 
however,  the  official  Drill  Regularions  for  Light  Artillery,  of  the 
same  year,  did  not  address  the  technique.  The  offioial  manual  did 
recommend  the  use  of  oover — but  it  was  oover  over  which  guns  oould  be 
aimed.  And  although  the  manual  states  that,  "Ordinarily  artillery  will 
hold  itself  beyond  the  zone  of  effective  infantry  fire;  . . . |for| close 
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support  ...  at  deoisive  moments,  ...  it  should  not  hesitate  to 

enter  this  zone  and  meet  the  fire  of  the  enemy's  infantry  at  short 
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ranges  (eight  hundred  yards)" 

Those  that  advooated  plaoing  guns  behind  oover  did  so  beoause 
the  taotio  would  proteot  batteries  from  observation  and  fire.  The 
Germans  had  done  some  early  work  with  the  method  of  indireot  lay,  but 
their  military  authorities  were  divided  on  its  merits.  The  German 
firing  regulations  of  1888  stated  that  indireot  laying  should  be  used 
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when  shooting:  at  .long  distances;  at  a target  that  was  not  distinctly 
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visible;  over  a mask;  or  at  guns  in  a covered  position.  However, 

Prince  Kraft  Zu  Hohenlcha-Ingellingen,  a German  artillery  expert  of 

international  fame,  commentated  that,  "this  plan  may  be  alright  in  peace, 
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but  in  the  hurly-burly  of  battle  it  will  oome  to  grief."  In  1897, 
the  Journal  of  the  United  States  Artillery  carried  a reprint  of  a leo- 
ture  given  by  Major  General  Morize  Edler  von  Reichold.  He  acknowledged 
the  dispute  among  German  officers,  even  those  of  the  artillery. 

Von  Reichold  himself  felt  that  there  was  a place  for  indirect  lay,  but 
he  strongly  maintained  that  it  should  be  used  only  in  exceptional  cir- 
cumstances. He  observed  that  as  a practical  matter  it  was  never 
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employed  in  peacetime  maneuvers. 

Captain  Wagner  witnessed  the  1895  Autumn  maneuvers  in  Europe. 

He  was  struck  by  the  unusual  degree  to  which  the  Germans  had  begun  to 

employ  siege  artillery  in  the  field;  one  regiment  was  allocated  to 
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eaoh  infantry  oorps.  Normally  such  weapons  were  found  in  a siege 
train.  In  the  Amerioan  experience,  siege  artillery  was  occasionally 
hauled  into  the  field  to  defend  seleoted  positions,  as  it  was  at  Malvern 
Hill  in  1862;  but  siege  weapons  were  not  provided  with  any  formal  system 
of  field  organization. 

In  faot,  even  when  the  Ordnanoe  Department  constructed  the  3.6- 

inoh  mortar  for  the  Artillery,  it  had  not  been  decided  exactly  where  the 

new  weapon  would  fit  into  the  field  organization.  Wagner  hypothesized 

that  the  mortars  would  probably  be  kept  separate  from  the  field  guns 
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and  would  be  retained  at  the  corps  level. 

The  Ordnanoe  Department  had  designed  shrapnel  ammunition  as  well 
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as  shell  for  the  3.6-inoh  mortar.  The  design  effort  was  evidenoe  of 
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the  perceived  importance  of  shrapnel,  beoause  shell  alone  had  long 

been  the  traditional  ammunition  of  high-angle  weapons.  Gunners  oer- 

tainly  had  not  discarded  peroussion  shell;  but,  referring  to  the  use  of 

shrapnel  in  field  artillery,  the  1896  Drill  Regulations  said,  "Uade 

to  burst  high  by  means  of  its  time  fuze,  it  oan  be  used  against  living 

targets  behind  oover,  against  whioh  peroussion  shell  oould  have  but 
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little  effect."  The  Drill  Regulations  was  referring  to  the  use  of 

shrapnel  in  low-trajoetory  field  guns.  The  many  small  projeotiles 

released  in  the  air  from  a shrapnel  round  simply  gave  a better  pattern 

of  coverage  than  oould  be  obtained  with  a ground  detonation  of  a 

peroussion  shell  filled  with  old  low-power  explosives.  In  faot,  the 

attraction  of  shrapnel  was  suoh  that  in  the  early  1890's  there  was 

hardly  a thought  of  using  anything  else  with  field  artillery.  As  the 

Board  of  Ordnance  and  Fortifioation  remarked,  "...  there  is  no  demand 
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for  the  use  of  high  explosives  in  shells  for  field  service."  The 
antipersonnel  effects  of  shrapnel  captured  the  imagination  of  soldiers, 
with  the  result  that  the  need  for  an  effective  ammunition  to  destroy 
field  fortifications  tended  to  be  ignored.  However,  the  omission 
made  little  difference  as  long  as  the  light  gun  remained  supreme  in 
the  field  batteries;  its  shell  was  too  small  to  hold  muoh  of  any  type 
of  explosive. 

A review  of  the  Drill  Regulations  of  1896  reveals  that  the 
peroeived  employment  of  field  artillery  was  still  mUoh  the  same  as  it  hod 
been  at  the  end  of  the  Amerioan  Civil  War;  however,  there  were  some 
differences.  The  3.6-inch  guns  were  assigned  to  "heavy"  field  batteries, 
a new  designation.  And,  although  the  United  States  Army  had  not 
adopted  a standard  gun  pit,  the  manual  oarried  descriptions  of  European 
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firing  position* • These  were  excavations  that  provided  some  protaotion 

for  gunners  while  still  permitting  them  to  see  end  engage  the  enemy 

with  direct  fire.  It  is  Interesting  that  the  manual  fails  to  mention 
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the  old  persistent  American  oonoept  of  an  artillery  reserve.  Whether 

or  not  a reserve  would  be  employed  is  subjeot  to  question.  Another 

official  manual.  Troops  in  Campaign.  Regulations  for  the  Army  of  the 

United  States  (1892)  prescribes  that  under  ordinary  oiroumstanoes  one- 

fourth  to  one-third  of  the  field  artillery  would  be  organized  into  a 
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reserve;  and  Wagner's  1895  edition  of  Organization  and  Tactloa  makes 
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reference  to  a reserve.  At  best  it  oan  be  said  that  the  reserve  was 

no  longer  an  indesputable  feature  of  Amerioan  artillery  taotlos.  There 

had  been  another  subtle  change;  inoreased  emphasis  was  given  to  the 

oonoept  of  the  artillery  "dual."  In  attack  or  defense,  the  first 
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mission  of  gunners  was  to  overoome  the  artillery  of  the  enemy.  It 
was  an  extension  of  the  oounterbattery  role  of  the  field  artillery  that 
had  developed  during  the  Civil  War,  as  a result  of  the  inability  of 
gunners  to  deal  with  entrenohed  infantry.  The  trend  was  accelerated  by 
the  introduction  of  shrapnel,  which  made  opposing  artillery  deadly  at 
all  ranges  against  exposed  personnel  and  animals.  The  vulnerability  of 
gunners  and  their  horses,  operating  from  exposed  positions,  was  not 
lost  on  artillerymen.  The  paradigm  of  direot  fire  restricted  the  U3e  of 
concealment;  therfore  efforts  at  self -protection  took  the  fora  of  the 
artillery  duel — the  early  destruction  of  the  enemy's  guns.  All  of  this, 
of  oourse,  was  in  the  realm  of  theory;  the  artillery  had  not  fought  a 
significant  action  sinoe  the  Civil  War. 

The  method  of  fire  control  had  remained  essentially  unchanged 
sinoe  the  war.  Regulations  called  for  the  commander  of  a provisional 
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battalion  to  designate  the  target  for  eaoh  battery,  based,  of  course, 

on  the  commanding  general's  plan.  The  battalion  commander  was  also  to 

designate  the  rate  and  order  of  battery  fire.  His  instructions  were  to 
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be  either  shouted  to  the  batteries  or  oarried  by  messenger.  To 
control  the  fire  of  his  battery,  the  captain  had  to  stand  to  the  wind- 
ward side,  so  that  his  vision  of  the  target  would  not  be  obscured  by 

the  brown  powder  smoke.  Yet,  he  had  to  stand  olose  enough  for  the 
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gunners  to  hear  his  commands.  If  he  were  luoky,  he  might  have  a 

Weldon  field  range  finder  to  help  him  determine  the  distance  to  the 

target.  The  Board  of  Ordnanoe  and  Fortification  had  sent  two  of  the 
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experimental  devices  to  the  Artillery  for  evaluation.  The  guns, 
however,  had  no  optical  sights,  although  the  Ordnanoe  Department  was 
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prepared  to  provide  some,  for  the  first  time,  to  the  ooast  artillery. 

In  faot,  significant  advances  were  being  made  in  ooast  artillery 

fire  control.  In  1894,  to  lnvestiga* ^ methods  of  integrating  the  fire 

of  coast  guns,  the  Board  on  Ordnanct  i Fortifioation  had  established 

the  Board  on  the  Regulation  of  Seacoast  Artillery  Fire.  The  board 

reported  that  it  was  devising  methods  so  that  every  gun  in  a harbor  cou]d 
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be  trained  on  an  enemy's  ship  without  any  gunneV  seeing  the  target. 

The  board  prer-red  t heme  of  centralized  control,  figure  29.  Tele- 

phonio  and  telegraphio  communications  were  to  tie  the  system  together, 
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allowing  oommanders  to  transmit  centrally  computed  data  to  the  guns. 

Four  years  after  th9  d began  its  work,  it  announced  that  a sample 

artillery  station  at  Fort  Wadsworth,  New  York,  had  been  completely 
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equipped. 

During  the  1890's,  implementation  of  the  Sndicott  program  of 
expanded  ooast  rearmament  raised  the  question  of  the  numerical  adequacy 


FIGURE  29 


PROPOSED  SYSTEM  OF  CENTRALIZED  FIRE 
CONTROL  FOR  COAST  DEFENSE,  1896. 


Fort  Commander 


Gun  Dirsotors  Gun  Directors 

R.F.C.=Range  Finder  Commander 
R.F.=Rsnge  Finder  Officer 
G.C. ’Group  Commander 


SOURCE;  U.S.,  War  Department,  Sixth  Report  of  the  Board 
of  Qrdnanoe  and  Fortification  (Washington,  D.C.:  Government  Printing 

Offioe,  1896),  p.  477 
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of  the  five  existing  rsgimsnts  of  artillery.  As  early  as  1889,  Major 
General  John  M.  Sohofield,  the  Commanding  General  of  the  Army,  recom- 
mended in  his  annual  report  that  the  standing  artillery  foroe  be  in- 
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oreased  to  seven  regiments.  The  additional  soldiers  were  needed 

simply  to  oare  for  the  new  armament  during  peaoetime.  The  wartime 

manning  requirement  would  be  85,000  men,  most  of  whom  would  have  to 

oome  from  the  militia, --the  entire  Regular  Army  oontained  only  27,759 
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personnel  in  1889.  Sohofleld's  recommendation  was  one  of  several 

similar  proposals  that  would  oome  out  of  the  War  Department  over  the 
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next  few  years,  but  the  issue  remained  unresolved.  The  Army  and 
Navy  Journal  plaoed  the  blame  for  the  delay  on  Populistic  hostility  to 
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a standing  army  in  the  Senate  and  an  economy  minded  Speaker  in  the  Housa 

In  the  fall  of  1897,  to  avoid  an  inorease  in  the  total  strength  of  the 

Army,  Secretary  of  War  Russel  A.  Alger  was  reported  to  be  considering 

a reduction  in  the  Infantry,  in  order  to  provide  the  neoessary  manpower 

for  additional  artillery  units.  He  saw  oooupation  of  the  ooaat  batteries 

as  the  primary  responsibility  of  the  Army,  particularly  in  view  of  the 
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greatly  reduoed  Indian  threat.  At  the  time,  the  Army  oontained  ten 
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regiments  of  cavalry  and  twenty-five  regiments  of  infantry.  The 

Infantry  was  spared  a reduction.  On  22  February  1898,  seven  days  after 

the  sinking  of  the  Maine,  the  Senate  passed  a bill  increasing  the 

Artillery  by  two  regiments;  and  the  House  approved  the  aot  a few  days 

later.  The  bill  provided  that,  "...  two  batteries  of  each  regiment 

may,  in  the  disoretion  of  the  President,  be  organized  as  field 
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artillery,  ..."  Once  again,  the  field  artillery  profited  from 
the  attention  given  to  ooast  defense. 

Bvents  overtook  the  planned  expansion.  On  19  April,  Congress 
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authorized  the  President  to  use  the  land  and  naval  foroes  of  the  United 

78 

States  to  drive  the  Spanish  from  Cuba.  During  the  subsequent  national 

spasm  of  mobilization,  the  ten  existing  light  batteries  assembled  at 

Chiokamauga  Park,  Georgia.  In  May,  they  moved  to  Tampa,  Florida, 

forming  a provisional  brigade  under  Brigadier  General  Wallace  F. 
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Randolph.  The  Ordnanoe  Department  oalled  in  the  3.2-inoh  guns  that 
had  been  distributed  to  the  States  and  various  military  sohools,  with 
the  intention  of  raising  the  armament  of  eaoh  light  battery  by  two 

weapons,  to  a wartime  footing  of  six  field  guns.  However,  the  extra 
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weapons  failed  to  arrive  before  embarkation.  The  same  is  true  for 

the  3.6-inah  materiel;  the  Department  had  twenty-two  of  these  guns 

available  for  issue,  but  their  oaissons  were  not  ready.  The  Department 

hurriedly  sent  what  siege  materiel  it  oould  gather  to  Tampa,  to  inolude 

5-inoh  guns  and  7-inoh  howitzers,  as  well  as  a number  of  3.6-inoh  field 
81 

mortars.  Sinoe  there  was  no  standing  organization  for  a siege  train, 

the  Commanding  General  of  the  Army,  Nelson  Miles,  ordered  that  one  be 
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formed  at  the  Florida  oity. 

There  was  insufficient  room  on  the  transport  ships  for  all  of 

the  light  batteries;  consequently,  four  were  ohosen  by  lot  to  accompany 
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the  newly  formed  V Corps  as  it  sailed  for  Cuba.  In  addition, 

General  Vfilliam  R . Shafter,  the  expeditionary  force  oommander,  took 

with  him  two  siege  batteries,  containing  four  guns,  four  howitzers , and 
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several  field  mortars. 

The  action  in  Cuba  was  oentered  on  the  oapture  ctf Santiago. 

Shafter' s plan  was  to  assault  on  1 July,  first  on  the  right  at  El  Caney 

with  part  of  his  foroe,and  then  on  the  left  at  San  Juan  Heights  with 
85 

the  remainder.  The  four  batteries  of  field  artillery  were  organised 


into  a provisional  battalion  under  Major  John  W.  Dillenbaok.  Initially 

one  battery  was  allocated  to  eaoh  attack;  the  remaining  two  were  held 

in  reserve.  It  was  a serious  division  of  oombat  strength  for  the 
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already  small  artillery  foroe. 

The  reputation  of  the  field  artillery  did  not  fare  well  at 
Santiago.  The  fire  of  Captain  Allyn  Capron's  single  battery  at  El 
Caney,  delivered  at  a range  of  2,300  yards,  was  poorly  direoted  and 
dispersed.  It  was  not  until  late  in  the  attack,  when  the  artillery 
finally  concentrated  its  fire  on  a stone  fort,  that  it  provided  any 
assistance  to  the  infantry.  In  the  assault  on  San  Juan  Heights, 

Captain  George  S.  Grimes'  battery  fired  for  three-quarters  of  an  hour 
from  a long  diatanoe  and  then  oeaaed,  apparently  on  orders  from  a 
higher  authority.  As  a result,  the  infantry  attaok  proceeded  without 
artillery  support  until  the  reserve  batteries  of  Captains  Charles  D. 
Parkhurst  and  Clermont  L.  Best  were  ordered  forward.  All  three  batteries 
then  fired  from  a long  distanoe  until  Best  displaced  forward  to  the 
infantry  line.  As  soon  as  it  came  into  aotion,  Best's  battery  drew 
suoh  a fusilade  of  rifle  and  artillery  fire  that  it  was  forced  to 
withdraw  to  its  former  position.  Nevertheless,  by  nightfall,  the  oorps 
had  secured  the  objectives  at  both  San  Juan  Haights  and  El  Caney.  The 
three  batteries  that  had  supported  the  attack  on  the  left  were  then 
ordered  to  San  Juan  Hill,  where  the  gunners  sweated  to  dig  shallow 
firing  pits  in  the  rooky  soil.  The  Spanish  trenches  were  only  500  yards 
away;  and  at  daybreak,  Spanish  rifle  and  artillery  fire  drove  the 
Amerioan  gunners  to  the  shelter  of  nearby  trenohes.  Captain  Parkhurst 
was  wounded  in  the  aotion.  The  situation  was  somewhat  restored,  and 
the  gunners  were  back  at  their  pieces  when  they  received  the  order  to 
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withdraw.  By  noon  on  the  2d,  tha  three  batteries  from  San  Juan  Heights 
were  joined  by  Capron's  battery  from  31  Caney  at  a looation  well  behind 
the  lines.  Shafter  meanwhile  moved  to  enoirole  tha  Spanish  inner  de- 
fenses around  Santiago.  The  batteries  of  Capron  and  Lieutenant  Ernest 
Hinds,  who  had  replaoed  Parkhurst,  took  positions  in  the  trenohes  on 
the  right  of  the  line.  On  the  left,  the  batteries  of  Qrimes  and  Best 
were  placed  too  far  to  the  rear  to  render  effeotive  support,  but  the 
aotion  on  the  2d  had  shown  that  forward  positions  in  that  zone  were 
untenable.  Shafter' s investment  of  Santiago  was  followed  by  several 

days  of  truoe,  and  exchange  of  fire  on  the  10th  and  11th,  and  oapitu- 
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lation  by  the  Spanish  on  the  14th.  On  the  6th,  eight  3.6-inoh  field 

mortars  had  been  brought  up  from  the  landing  at  Daiquiri.  Their  total 

participation  in  the  battle  was  the  firing  of  a few  shrapnel  rounds  on 

the  10th.  Two  additional  3.2-inoh  batteries  landed  in  Cuba  just  before 
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the  surrender;  but  they  failed  to  see  aotion.  The  capitulation  at 
Santiago  ended  the  major  land  aotion  of  the  Spanish -American  War. 

Fairly  or  not,  the  field  artillery  was  to  oome  under  muoh  criticism  for 
its  performance . 

Arthur  Wagner,  who  was  present  on  the  field,  was  in  the  fore- 
front of  the  oritios.  He  wrote  in  a report  of  the  battle;  "Muoh  disap- 
pointment was  felt  throughout  the  Army  at  the  ineffioienoy  of  our 
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artillery;  . . , , " About  the  attaok  at  31  Caney  he  said,  " . . . the 
artillery  preparation  for  the  attaok  was  feeble,  and  the  position  had  to 

be  oarried  by  the  infantry  with  very  little  assistance  from  its 

90 

'indispensable  companion,"’  His  observation  was  the  same  for  the 
assault  at  San  Juan  Hill.  He  was  particularly  oritioal  of  the  rear- 
ward positioning  of  the  two  batteries  on  the  left,  in  the  latter  phase 
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phase  of  the  campaign.  Ha  wrote: 

The  average  infantry  soldier,  . . . , understands  little  about  the 
soienoe  of  gunnery,  and  to  his  mind  the  position  of  the  artillery 
so  far  to  the  rear  was  merely  an  indication  of  timidity.  Rather 
than  to  remain  where  they  were,  it  would  have  been  better  for  the 
batteries  to  advance  to  the  infantry  trenohes,  . . . , for  the 
infantry  would  then  have  felt,  at  least,  the  enoouragement  that  is 
always  given  by  the  olose  and  vigorous  wo-operation  of  the 
artillery. 91 

Wagner's  observations  ware  shared  by  others;  and  the  resulting  oritioiso 

of  the  field  batteries  sparked  a lively  series  of  letters  from  sensitive 
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artillerymen  to  the  editor  of  the  Army  and  Navy  Journal. 

There  is  not  muoh  to  be  said  about  the  employment  of  field 

artillery  in  the  other  ground  oampaigns  of  the  war,  Puerto  Rioo  and  the 

Philippines.  In  neither  oase  did  Spanish  forces  offer  serious 
93 

resistance. 

The  Santiago  campaign  was  purely  a manifestation  of  the  direot- 
fire  oonoept  of  employment  of  artillery.  The  use  of  the  artillery  indi- 
oates  that  not  muoh  had  been  learned  during  the  years  of  the  Indian 
wars,  and  that  perhaps  something  had  been  lost.  In  essence , the  guns 
were  employed  by  battery.  The  provisional  battalion  was  an  organization 
in  name  only.  It  was  muoh  the  same  way  that  batteries  had  been  used 
in  the  Mexioan  War.  The  3.2-inoh  guns  were  oapable  of  long-range  fire, 
but  without  mass  and  effeotive  oontrol,  it  was  of  little  use  to  the 
infantry.  When  guns  were  positioned  forward,  cannoneers  were  out  down 
by  Spanish  fire.  The  artillerymen  of  the  Grand  Old  Army  oould  have 
foreoast  that.  Yet  this  wa3  the  employment  that  was  expeoted  of  the 
field  batteries.  The  heavy  artillery  was  never  used,  and  the  3.6- 
inoh  mortars  fired  only  a few  rounds  of  shrapnel.  In  the  manner  of 
the  past,  the  3iege  train  was  left  behind.  Wagner  reported  that  only 
two  siege  guns  were  ev®n  taken  off  of  the  transports  at  the  landing  at 
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Daiquiri.  Of  course , if  the  Cuban  campaign  had  lasted  longer,  the 

Army  might  have  improved  its  method  of  artillery  employment. 

One  serious  materiel  defioienoy  was  the  laok  of  smokeless 

powder- -serious  primarily  beoause  the  Spaniards  used  the  new  propellant. 

Spanish  guns  were  diffioult  to  see,  while  Amerioan  pieces  put  out 

olouds  of  smoke,  marking  themselves  as  a target  and  obscuring  the 
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vision  of  gunners.  With  some  justification,  artillerymen-~a  recovered 
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Captain  Parkhurst  for  one — laid  the  blame  on  the  Ordnanoe  Department. 

At  the  outbreak  of  the  war,  the  Department  had  hurried  to  provide  the 

artillery  with  smokeless  powder  for  field,  and  siege  weapons,  but  the 

first  shipment  arrived  at  Tampa  nine  days  after  the  Shafter  expedition 

had  sailed.  The  batteries  had  to  fight  with  the  black  powder  cartridges 

that  they  oarried  with  them;  there  was  no  ammunition  resupply  in  the 
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field.  After  the  war,  charges  of  War  Department  supply  and  medioal 
mismanagement  caused  President  William  McKinley  to  appoint  an  investi- 
gatory oommiasion.  In  its  investigation  of  the  staff  agencies,  the 
Dodge  Commission  found  that,  "...  the  Ordnanoe  Department  was  untiring 

in  its  work  both  before  and  during  the  war,  and  that  every  effort  was 
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made  by  its  officers  to  properly  arm  and  equip  the  troops."  It  was 
an  official  vindication,  but  it  did  not  satisfy  all  of  the  detraotors 
of  the  Department. 

The  war  with  Spain  had  been  over  for  little  more  than  a year 
when  fighting  broke  out  in  South  Afrioa.  An  ill-disoiplined  foroe  of 
Boer  irregulars  embarrassed  the  British  Army  for  two  and  half  years. 

The  Boers  had  a small  quantity  of  German  and  Frenoh  artillery.  It 
was  reported  that  their  heaviest  guns  were  15-centimeter  (6-iooh) 
pieces.  In  addition,  they  had  a few  12-oentimeter  (4.7-inoh)  howitzers. 
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Both  types  of  heavy  artillery  were  said  to  fire  melinite,  a high 
explosive.  The  Boers  also  used  several  European  field  pieces,  to 
inolude  some  quiok-firers  constructed  by  Maxim-Nordenfeldt.  The 
British  oarried  a siege  train  into  the  field,  which  contained  as  its 
main  armament  6-inoh  howitzers  and  guns  of  5-  and  4-inch.  Like  the 

Boers,  the  British  had  high  explosive  shells  for  their  heavy  artillery. 
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The  British  ammunition  was  filled  with  lyddite.  The  British  field 

batteries  were  equipped  with  3-inoh  guns  and  5-inoh  howitzers.  The 

field  guns  fired  only  shrapnel,  but  the  howitzers  used  both  shrapnel 
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and  high  explosive  shell.  The  difficulty  with  the  reports  on  the 

*•  r* 

war  that  reached  the  United  States  is  that  they  refleoted  a broad 
range  of  opinion. 

In  general,  the  British  tended  to  mass  their  weapons,  while  the 

Boers  employed  their  pieces  individually  or  in  pairs  and  sniped  with 
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long-range  fires.  The  Boer  artillery  oommander  was  not  muoh  im- 
pressed by  the  guns  of  either  side.  He  remarked  in  a letter  to  a 
German  publication: 

To  about  1000  shells  about  12  man  were  killed,  . . . Our  Boer 
artillery  was  by  no  means  as  successful  as  I had  anticipated  before 
the  war  ....  The  English  must  have  suffered  heavy  losses,  but 
I know  that  I,  with  my  artillery,  had  only  a slight  share  in  it, 
....  The  riflemen  disabled  in  10  minutes  10  times  more  than  our 
artillery  did  sometimes  in  10  hours.  Artillery  in  defense  does  not 
seem  to  be  destined  to  play  a brilliant  part,  and  as  regards  the 
attaok,  its  use  consists  ohiefly  in  intimidating  the  enemy  so  that 
the  attacking  body  can  advance  under  its  protection.102 

The  Boer  artillery  commander  had  no  monopoly  on  uncertainty  about  con- 
temporary artillery.  A correspondent  with  British  troops  reported: 

' There  seems  no  sense  in  the  artillery  formation  in  batteries  . . . . 
In  the  latter  part  of  the  oampaign,  . . . they  have  been  split  up 
into  sections  when  thought  neoessary,  but  not  very  often.  Yet  I 
have  never  seen  a battle  yet  where  the  regular  battery  formation 
seemed  to  serve  any  useful  purpose  ....  The  individual  gun  oan 
accomplish  vastly  more  . . .10S 
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In  spite  of  the  use  of  high  explosives  and  artillery  in  a vide 
variety  of  oalibers,  the  hit  and  run  taotios  of  the  Boers  made  the 
oonfliot  an  aberration,  a colonial  war,  worthy  of  ouriosity,  but  nothing 
more.  The  reaotion  in  America  to  the  artillery  lessons  of  the  war  is 
well  summed  up  in  a oomment  by  Captain  Oliver  L.  Spaulding.  In  one  of 
his  lectures  published  at  the  Infantry  and  Cavalry  School,  Spaulding 
said,  "The  deductions  drawn  from  the  Boer  war,  . . . , are  of  but  slight 

value  to  the  artillerist,  on  aooount  of  the  very  special  and  peculiar 

104 

oiroumstanoes  of  the  fighting."  No  lessons  of  substance  fell  to  the 
United  States  Army,  at  least  none  that  caused  a change  of  priorities. 

The  passing  of  the  1890's  ended  nearly  a generation  of  peaoe 
for  the  western  powers.  However,  the  two  wars  that  closed  tha  period 
held  no  lessons  that  would  make  any  difference  in  the  American  concept 
of  artillery  support  for  the  maneuver  army.  The  Boer  War  was  largely 
dismissed  as  a peculiar  event,  and  the  Spanish-American  conflict  was  of 
suoh  short  duration  that  it  barely  exercised  the  direot-fire  paradigm. 

If  anything,  the  latter  conflict  confirmed  the  same  limitations  of  the 
field  batteries  that  were  apparent  at  the  end  of  the  Civil  War.  If  the 
oampaign  in  Cuba  had  lasted  longer,  and  if  the  artillery  had  been 
better  handled,  the  result  might  have  been  different.  But  any  signi- 
ficant lessons  that  might  have  arisen  from  the  short  conflict,  were 
submerged  by  the  suocess  of  the  easy  viotory. 


CHAPTER  IX 


1901-1904:  A TECHNOLOGICAL  THRUST  WITHIN  THE 

DIRECT  EIRE  PARADIGM 

The  field  artillery  certainly  gained  no  new  importance  as  a 
result  of  the  Spanish-American  War,  In  fact,  the  ooast  artillery, 
whioh  had  not  fired  a shot  at  the  enemy,  emerged  from  the  war  with  its 
greater  relative  importance  entirely  intact.  Technology,  however, 
would  soon  force  an  unpreoidented  amount  of  attention  on  the  develop- 
ment of  field  artillery  materiel. 

After  the  war,  the  momentum  for  an  inorease  in  the  coast  artil- 
lery resumed.  Congress  authorized  two  additional  batteries  of  ooast 
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guns  for  each  of  the  seven  artillery  regiments.  To  some  extent,  Army 

expansion  had  been  desensitized  as  a political  issue.  In  1900,  a- 

Presidential  election  year,  the  Army  and  Navy  Journal,  with  some 

oynioism,  oarried  an  observation,  attributed  to  the  New  York  "Press" 

that,  "Nowhere  in  his  canvass  has  the  Democratic  candidate  expressed 

the  fear  that  seaooast  artillery  is  to  be  used  to  'shoot  the  workingman 
2 

down. 

Although  the  ooast  batteries  had  again  been  increased,  artillery- 
men were  dissatisfied  with  the  organization  of  their  arm.  In  general, 
they  saw  the  administrative  regiment  as  an  anachronism  unsuited  to  the 
organizational  requirements  of  harbor  defense.  Some  seaports  required 
only  a few  batteries,  while  the  defense  of  others  demanded  more.  The 
regimental  organization,  with  a set  number  of  batteries,  was  somewhat 


241 


inflexible.  What  most  artillerymen  wanted  was  a oorps  structure  with 
no  standard  eohelon  above  the  battery.  This  would  permit  the  grouping 
of  the  batteries  in  each  harbor  under  the  command  of  an  offioer  of 
appropriate  rank.  In  addition  to  organizational  efficiency,  artillery- 
men saw  another  advantage  to  the  proposed  ohange:  it  would  inorease 

3 

opportunited  for  promotion.  In  the  enthusiasm  for  the  corps  organi- 
zation, no  thought  was  given  to  the  partioular  needs  of  the  field 
batteries. 

Secretary  of  War  Elihu  Root  agreed  with  the  proposed  ohange. 

He  felt  that  the  time  had  oome  to  appoint  a Chief  of  Artillery,  a posi- 
tion inherent  in  a oorps  organization.  It  was  Root’s  opinion  that  the 
Artillery  needed  a directing  head.  He  felt  that  the  "specialized  and 
soientifio"  nature  of  modern  ordnance  required  that  one  person  have  the 

responsibility  of  insuring  that  the  offioers  and  men  of  the  branoh  were 
4 

properly  trained.  Root  was  a dynamio  force  for  change  in  the  Army; 
his  support  for  the  oorps  concept  would  do  much  to  seoure  its  authori- 
zation by  Congress. 

In  1900,  Root  submitted  legislation  to  the  lawmakers  to  inorease 

5 

and  reorganize  the  Artillery.  The  oampaign  to  ohange  the  Artillery 
had  its  own  rationale,  but  it  was  also  part  of  a broader  movement  to 
keep  the  entire  Army  above  its  prewar  level.  Under  the  provisions  of 
the  Aot  of  2 Itaroh  1899,  on  30  June  1901,  the  Army  would  revert  from 
its  expanded  wartime  strength — a strength  that  had  swelled  with  volun- 
teers to  a height  of  209,714  in  1898--down  to  31,472.  Secretary  Root 
made  an  appeal  for  a larger  standing  force,  and  in  February  1901, 
Congress  set  the  oeiling  of  the  Army  at  88,F\9.  The  aot  added  5 
regiments  to  both  the  Infantry  and  the  Cavalry,  raising  the  former  to 
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25  and  the  latter  to  15.  The  same  aot.  disbanded  the  seven  regiments 

of  artillery  and  established  the  Artillery  Corps.  The  coast  artillery 

was  alloted  126  companies,  an  inorease  of  42;  the  field  artillery  was 

6 

fixed  at  30  batteries,  an  inorease  of  16.  In  Root's  soheme  of  reor- 
ganization, the  Artillery  Corps  would,  in  effect,  consist  of  two 

branches,  ooast  and  field.  The  latter  would  contain  both  field  and 
7 

siege  weapons.  The  oonoept  of  a field  branch,  however,  was  nearly 
meaningless  as  an  organizational  reform;  it  was  simply  a designation 
for  a oolleotion  of  30  separate  batteries.  The  primary  purpose  of 
the  artillery  reorganization  of  1901  was  to  Inorease  the  efficiency  of 
ooast  defense. 

Root,  however,  had  a second  reason  behind  his  push  for  a oorps 

organization.  He  wanted  a Chief  of  Artillery  to  represent  branch  inter- 

8 

ests  in  disputes  with  the  Ordnance  Department  over  materiel.  When 

Root  took  offloe  in  the  summer  of  1899,  he  found  that  relations  between 

the  Department  "...  and  the  offioers  of  the  artillery  had  become 

9 

strained  almost  to  the  extent  of  a chronio  controversy."  In  addition, 
after  several  years  of  cooperation,  "The  same  was  true  of  the  Ordnance 

Department  and  the  Board  of  Ordnance  and  Fortification.  Practically 

10 

everything  the  one  proposed  the  other  opposed."  A clash  of  persona- 
lities threatened  to  disrupt  the  acquisition  prooess. 

The  difficulty  surfaced  in  October  1898,  when  the  board,  under 
the  presidency  of  the  Commanding  General  of  the  Army,  Nelson  Miles, 
recommended  that  it  be  given Ihe  authority  to  spend  money  for  the 
oonstruotion  and  testing  of  weapons.  Previously,  the  board  had  selected 
weapons  for  tests  and  reoommended  the  allocation  of  experimental  funds 
from  its  annual  appropriation,  subjeot  to  the  final  approval  of  the 
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Secretary  of  War;  but  navar  before  had  it  attempted  to  beoome  involved 
in  the  aotual  making  of  oontraote  and  the  disbursement  of  money;  suoh 
authority  had  always  resided  with  the  test  agency,  the  Ordnanoe 
Department.  As  oould  be  expeoted,  the  ordnanoe  member  of  the  board, 

11 

Lieutenant  Colonel  Frank  H.  Phipps  voted  against  the  reoommendation. 

The  Secretary  of  War  did  not  change  the  disbursement  procedures;  never- 
theless, the  inoident  marked  the  beginning  of  a growing  oontrovorsy 
between  the  Department  and  the  board. 

It  was  not  Daniel  Flagler,  however,  but  A.  R.  Buffington  who 
would  head  the  Department  during  the  period  of  controversy.  Flagler 
had  died  in  office,  and  Buffington  was  appointed  to  replace  him. 
Buffington  was  commissioned  in  the  Ordnanoe  Corps  at  the  beginning  of 
the  Civil  War.  He  did  muoh  work  on  field  gun  oarriage  construction 
during  the  1880's,  but  his  most  notable  achievement  was  his  collabo- 
ration with  another  ordnanoe  officer,  William  Crozier,  in  the  design 
of  the  Buffington-Crozier  disappearing  oarriage  for  ooast  artillery. 

He  was  a oolonol  when  Flagler  had  been  elevated  from  a rank  below  him 
to  the  position  of  ohief  in  1890.  Upon  resuming  the  responsibilities 

of  Chief  of  Ordnanoe,  Buffington  reoeived  the  stars  of  a brigadier 
12 

general. 

In  August,  Buffington  cautioned  the  new  Secretary  of  War, 

IClihu  Root,  about  a possible  oonfliot  of  interest  should  the  Department 
purohase  the  Lewis  Range  Finder.  The  devioe  was  a successful  ooast 
artillery  fire  oontrol  instrument  developed  by  Lieutenant  Isaao  N.  Lewis, 
the  reoorder  of  the  Board  of  Ordnanoe  and  Fortification.  Buffington 
oited  a federal  statute  of  1893  that  prohibited  the  purchase  of  the 
devioe  if  Lewis  was  a member  of  the  evaluating  board.  The  board, 
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under  Milas,  defended  Lewis  with  the  explanation  that,  as  the  reoorder, 

13 

he  was  not  a voting  member. 

The  significance  of  the  inoident,  however,  was  more  involved. 

Lewis  was  an  artillery  aotivist.  About  the  same  time  that  Buffington 

oautioned  Root  on  the  possible  oonfliot  of  interest,  Lewis  submitted 

a report  to  the  Secretary  oritioal  of  the  laok  of  a modern  mountain 

gun  in  the  Philippines.  Without  consulting  the  Department,  Root 

ordered  a dozen  Viokers-Maxim  mountain  guns  for  use  against  the  Filipino 

14 

jungle  insurrectionists.  It  was  an  unusual  step  for  a junior  off ioer 
to  take  his  complaint  direotly  to  the  Secretary  of  War;  the  aotion  was 
bound  to  oreate  resentment  in  the  Ordnanoe  Department. 

The  feud  heated  in  Ootober  when  Miles  wrote  to  the  Senate 
Subcommittee  on  Fortifioations  and  Ordnanoe,  condemning  disappearing 
oarriagea.  He  observed  that  a large  portion  of  the  nation's  coast  artil- 
lery was  being  mounted  on  the  oarriages;  yet,  he  asserted,  they  were 
complex  and  prone  to  meohanioal  breakdown.  As  proof  of  their  inade- 
quacy he  pointed  out  that  no  European  nation  had  adopted  the  devioes. 

In  the  interest  of  fairness,  Root  permitted  Buffington  to  endorse  a 
oopy  of  the  letter,  so  that  the  subcommittee  might  have  "all  of  the 

faois."  Buffington  wrote  a reply  that  understandably  refuted  Miles' 

15 

oharges  of  inadequacy.  Hostility  between  the  Board  of  Ordnance  and 

Fortifioation  and  the  Department  was  now  in  the  open,  and  Buffington 

Id 

lost  no  time  in  taking  the  ordnance  seat  on  the  board  himself. 

The  situation  escalated  in  April  1900  when  Lewis,  reoently 
promoted  to  oaptain,  oomplained  to  a Senate  subcommittee  on  appropria- 
tions about  the  smokeless  powder  situation  in  the  Spanish-Amerioan  War. 
He  was  critical  of  the  failure  of  the  Department  to  provide  the 
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propellant  before  the  outbreak  of  the  oonfliot.  In  addition,  he 

passed  on  rumors  from  the  field  that  the  Department  compounded  its 

negligenoe  by  filling  shells  bound  for  the  Puerto  Rioan  expedition  with 

smokeless  propellant  rather  than  a bursting  charge.  Lewis  related  that 

guns  using  brown  powder  propellant  and  smokeless  shells  had  marked  their 

own  positions  but  were  unable  to  sense  their  fire  on  the  enemy.  Lewis' 

testimony  appeared  in  the  New  York  Tribune,  whioh  did  nothing  to  soothe 

the  feelings  of  the  Department.  Ordnance  records  failed  to  substantiate 

the  allegations  that  smokeless  shells  were  taken  to  Puerto  Rico;  they 

did,  however,  show  that  the  propellant  had  been  loaded  in  ammunition 

17 

sent  to  Franoisoo  for  use  at  Manila.  The  Deportment  was  still  testing 

high  explosives  during  the  war;  the  resort  to  smokeless  powder  as  a 

shell  filler  was  an  experimental  attempt  at  a substitute. 

Lewis  was  an  advocate  of  high  explosives,  and  he  had  urged  the 

adoption  of  thorite.  It  was  reported  in  the  press  that  it  was  Lewis' 

reoommendation,  supported  by  Miles,  that  caused  Secretary  Root  to  take 

18 

aotion  to  have  the  explosive  sent  to  the  Philippines  for  trial.  The 

Department  loaded  a number  of  3.2-inoh  shells  with  a mixture  of  thorite 

and  blaok  powder  for  use  in  the  archipelago.  Although  the  mixture  was 

superior  to  blaok  powder  alone,  it  deteriorated  over  time.  As  a result, 

the  Department  continued  its  long  string  of  experiments  with  two  other 

explosives  that  looked  promising,  piorio  aoid  and  Rendrock  Company's 
19 

No.  400  powder. 

Following  olosely  behind  Lewis'  attaoks  on  the  Department,  Miles 
took  the  unusual  step,  in  August,  of  writing  to  the  Secretary  of  War  to 
strongly  recommend  that  he  stop  Buffington  from  pursuing  his  plans  to 
to  into  production  on  the  new  3-inoh  gun.  Miles  was  particularly 
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annoyed  that  the  Department  was  going  into  production  on  the  weapon 

without  having  secured  the  approval  of  his  board  for  the  design.  He 

considered  the  weapon  already  obsolete.  His  principal  objection  was 

20 

that  the  rate  of  fire  was  too  slow. 

Miles'  standard  of  comparison  was  the  French  Schneider-Canat 
75  millimeter  (2.95-inoh)  gun.  The  Sohneider-Canet,  said  Miles,  fired 
fixed  ammunition,  oontrolled  reooil  effectively  with  hydropneumatio 
cylinders,  and  was  capable  of  twenty  to  twenty -foui  -.imed  shots  per 

minute.  In  comparison,  he  noted  that  the  rate  of  fire  of  the  field  gun 

21 

in  American  service  was  one  round  per  minute.  Miles  was  speaking  of 

the  3.2-inoh  weapon.  Apparently,  the  Department  had  not  established  a 

rate  of  fire .for  its  new  3-inoh  piaoe.  Miles'  resounding  condemnation  of 

the  3-inch  gun  may  have  been  prematurely  overstated;  nevertheless,  the 

Secretary  of  War  ordered  procurement  of  the  American  weapon  stopped 

until  the  Board  of  Ordnance  and  Fortification  established  a standard 

22 

type  of  field  gun  and  carriage. 

The  gun  that  Buffington  had  proposed  to  produce  was  similar  in 

some  ways  to  the  old  3.2-inoh  piece,  but  it  was  different  in  others. 

23 

Both  weapons  were  of  proven  built-up  construction.  And  like  the 
modified  models  of  the  old  gun,  the  new  one  was  to  use  smokeless  pow- 
der, which  had  become  an  ordnanoe  standard.  The  greatest  difference 
between  the  two  guns  was  in  the  carriages.  The  old  weapon  had  a rigid 
oarriage,  while  the  new  pieoe  was  to  have  one  that  reduced  recoil  with 
hydraulic  cylinders,  assisted  by  a trail  spade.  The  barrel  was  to  be 

returned  to  battery  by  ooil  springs  in  the  cylinders.  In  addition, 

24 

the  oarriage  permitted  a right  and  left  traverse  of  3 degrees.  The 
breeches  of  both  the  old  and  new  weapons  were  of  the  interrupted-screw 
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type.  However,  the  mechanism  of  the  3-inoh  pieoe  was  of  rapid-fire 

design;  it  opened  with  one  motion,  rather  than  the  three  movements 

25 

needed  to  work  the  3.2-inoh  breeoh.  Both  the  oarriage  and  the  breeoh 

of  the  new  weapon  would  have  contributed  to  a higher  rate  of  fire. 

But  taking  two  steps  forward  and  then  one  baokward,  Buffington  had 

rejected  the  metallio  oartridge;  and  this  omission  greatly  disturbed 
26 

Miles . 

In  his  rejeotion  of  the  brass  oartridge,  Buffington  was  torn 
between  two  considerations.  First,  fixed  ammunition  helped  to  inorease 
the  rate  of  fire  of  field  guns,  which,  of  oourse,  demanded  a greater 
ammunition  supply.  But  the  brass  case  increased  the  weight  of  ammuni- 
tion, reducing  the  amount  that  oould  be  carried  in  a caisson  behind  a 
six  horse  team.  A six  gun  3-inoh  battery  with  nine  oaissons  oould  carry  . 
a maximum  of  1,485  rounds  of  separate-loading  ammunition,  while  the 

same  organization  oould  haul  only  1,188  rounds  of  the  metallic  case 
27 

variety.  It  is  a tribute  to  the  persistence  of  established  oonoepts 
that  it  was  not  until  1903,  that  a new  Chief  of  Ordnance  finally  took 
a step  that  seems  obvious  in  retrospeot  and  recommended  that  the 
number  of  oaissons  in  a battery  be  increased.  It  is  notable  that  the 

28 

request  oame  from  the  Ordnanoe  Department  rather  than  the  Artillery. 

In  any  event,  as  of  August  1900,  Buffington's  plans  to  produce 
the  3-inoh  gun  with  separate-loading  ammunition  were  halted.  In  the 
final  analysis  Miles  was  right,  not  so  muoh  because  of  the  fixed  ammuni- 
tion question,  although  the  issue  was  not  unimportant,  but  because  the 
3-inoh  pieoe  was  to  be  a short-recoil  weapon.  The  cylinders  absorbed 
only  a portion  of  the  recoil;  the  oarriage  still  jumped  when  the  weapon 
fired.  When  Miles  made  reference  to  the  Schneider -Canet  gun,  he  nay 
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have  had  it  confused  with  the  new  field  pieoe  of  the  French  Army. 

Both  were  long-reooil  guns,  designed  to  absorb  most,  if  not  all  of 
the  force  of  firing.  However,  the  French  army  weapon  was  so  efficient 
in  recoil  control  that  it  was  beginning  to  excite  the  envy  of  soldiers 
everywhere . 

The  French  government  began  to  develop  its  new  75  millimeter 

field  gun  in  1892.  The  Direotor  of  Artillery,  General  Charles  P.  Mathieu 

initiated  a program  to  design  a long-reooil  gun  for  the  Frenoh.  Under 

the  supervision  of  Colonel  Albert  Deport,  and  later,  Captains  Sainte- 

Claire  Deville  and  Smile  Rimailho,  by  1897  government  designers  brought 

the  "75"  to  perfection.  The  success  of  the  gun  was  in  the  design  of  its 

hydropneumatio  recuperator.  The  force  of  recoil  pulled  a piston 

against  fluid,  which  in  turn  foroed  a seoond  "floating"  piston  against 

trapped  ai.  , figure  30.  When  the  energy  of  recoil  was  expended,  the 

compressed  air  expanded,  driving  the  barrel  back  into  battery.  The 

system  was  rather  simple,  but  the  secret  to  its  suocess  was  in  the  seal 

around  the  "floating"  piston,  which  kept  the  liquid  end  air  separate, 

even  though  both  were  under  great  pressure.  The  action  of  the  piece  was 

so  smooth  that  it  was  said  that  a glass  of  water  placed  on  a wheel 

would  not  upset  when  the  gun  fired.  The  Frenoh  prosecuted  the  design 

of  the  weapon  in  great  secreoy;  many  parts  were  manufactured  separately 

in  a variety  of  shops  and  then  assembled  in  one  place  by  only  a few 
29 

technicians.  In  spite  of  the  seorecy,  reports  of  the  efficiency 
of  the  new  weapon  soon  oirculated  to  other  nations. 

An  article  in  the  Army  and  Navy  Journal,  in  March  1900,  reported 
the  appearance  of  the  gun  in  the  French  maneuvers  at  Chalons.  The  weapon 
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FIGURE  30 

FRENCH  75 -MILLIMETER  FIELD  GUN 
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SOURCES:  Andrew  Hero,  Jr.,  "French  Rapid-Fire  Field  Artillery," 

Journal  of  the  United  States  Artillery  19(1903) :38;  and  Frank  E. 
Comparato,  Age  of  Great  Guns:  Cannon  Kings  and  Cannoneers  Who  Forged 

the  Firepower  of  Artillery  (Harrisburg.  Pennsylvania:  Stackpole 

Company ,1965)*  p . 39. 

NOTE:  At  rest, the  air  chamber  was  already  pressured  to  almost 

1,800  pounds  per  square  inch.  Reooil  forced  liquid  from  the  upper  to 
the  lower  ohamber,  further  compressing  the  air.  The  stored  energy 
returned  the  gun  to  battery.  Ibid. 
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waa  described  as  firing  fixed  ammunition,  being  equipped  with  a shield, 

30 

and  oapable  of  a rate  of  fifteen  shots  per  minute.  Aotually,  the 

reported  rate  of  fire  was  a little  low.  A well  trained  orew  oould  put 

twenty  rounds  down  range  in  sixty  seoonds;  and  when  equipped  with  a 

semiautomatio  breeoh  that  opened  by  itself  and  ejected  eaoh  oartridge, 

31 

the  gun  was  oapable  of  30  shots  a minute.  But  information  available 
in  the  United  States  on  the  new  gun  was  sparse. 

Root  sent  Captain  Lewis  abroad  in  August  and  September  of  1900 
to  investigate  and  report  on  European  advanoes  in  artillery.  He  toured 
ordnanoe  plants  in  England,  Germany,  and  Franoe.  In  his  report,  he 
lost  no  opportunity  to  oritioize  the  Amerioan  Ordnanoe  Department  for  be- 
ing a dosed teohnologioal  community,  slow  to  adopt  ohange,  and  inac- 
cessible to  artillery  offioers  who  had  to  aooept  and  use  its  products 
without  the  privilege  of  oontributing  to  the  designs.  He  asserted, 

, , we  are  nearly  ten  years  behind  the  other  great  powers  both  in 

a proper  appreoiation  of  the  need  of  modern  weapons  and  in  the  develop- 

32 

ment  and  construction  of  the  weapons  neoessary  to  meet  this  need." 

His  observation  was  a bit  overstated;  the  Department  had  done  much  to 
oatoh  up  with  the  Europeans  during  the  past  deoade- -although  it  was  slow 
to  deoide  on  issues  like  smokeless  propellant  and  high  explosives. 

Lewis  was  particularly  impressed  by  the  foreign  interest  in  field  artil- 
lery, which  he  oharaoterizod  as  ".  . . Ihe  one  all-absorbing  question  in 
33 

Europe."  He  eohoed  the  sentiment  of  Miles  that  one  of  the  new  rapid- 

fire  French  guns  oould  outshoot  an  entire  battery  of  Amerioan  field 
34 

artillery. 

In  a letter  through  Miles,  to  Root--one  that  was  separate  from 
his  offloial  report--Lewis  said,  "Through  personal  friends  in  Paris  I 
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was  fortunate  enough  to  secure  confidential  information  of  suoh  aoourat e 

teohnioal  character  as  to  convince  me  that  I am  now  informed  as  to 

every  essential  element  of  construction  j of  the  French  "75" 

He  requested  permission  to  superintend  the  building  of  a gun,  based  on 

36 

his  information,  at  a civilian  foundry.  The  Board  of  Ordnanoe  and 
Fortification  reviewed  the  proposal  on  10  November  1900  and  allocated 

37 

$3,200  for  Lewis  to  construct  the  weapon  at  the  Bethlehem  Steel  Company. 

The  story  was  leaked,  and  it  caused  oonsternation  in  the  War 

38 

Department  and  a reported  storm  of  indignation  in  the  French  press. 

The  day  after  the  board's  aotion.  The  New  York  Herald  and  The  Washington 
Post  oarried  columns  announcing  that  a War  Department  agent  had  posses- 
sion of  the  French  plans.  The  reaction  in  the  French  press  was  suoh 
that  the  American  Charge  d'  Affaires,  Henry  Vignaud.,  felt  that  it  was 
necessary  to  take  the  unusual  step  of  making  some  reply.  No  doubt  ill- 
informed,  he  announced  through  a Paris  newspaper  that,  "No  American 

naval  or  military  officer  has  ever  tried  to  find  out  any  of  the  secrets 

40 

of  the  French  war  organization."  Although,  the  press  kept  the  issue 

boiling,  the  incident  did  not  rise  to  the  proportions  of  an  international 

crisis.  Secretary  of  State  John  Hay  informed  Root  that  the  French 

Minister  of  Foreign  Affairs  "...  attaches  no  importance  to  the 
41 

taatter." 

It  was,  nevertheless,  an  important  issue  within  the  War 

Department.  Through  Miles,  Lewis  requested  an  investigation  to  deter- 

42 

mine  the  source  of  the  leak.  Suspioion  fell  on  the  Ordnance  Departmert 
The  Department  held  a copy  of  a letter  in  whi-;h  Lewis  offered  to  build 
the  gun.  Moreover,  the  dispute  between  Buffington  and  Miles  was  public 
knowledge.  It  was  easy  to  assume  that  the  leak  was  a deliberate  attempt 
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on  the  part  of  the  Department  to  embarrass  its  twin  nemeses,  the 

Reoorder  and  the  President  of  the  Board  of  Ordnance  and  Fortification. 

One  newspaper  speoulated  that. the  inoident  «.  . , may  bring  about 

sooner  than  was  expected  an  open  war  between  the  Bureau  [ordnance 

Department]  and  the  progressive  artillery  faotion,  headed  by  the  gener- 
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al.  commanding  the  Army."  The  aoting  Secretary  of  Vfar  directed  that 

44 

Buffington  make  a report  on  any  information  given  to  the  press. 

Buffington  oomplied  with  the  order  by  questioning  eaoh  member  of  his 

office  staff.  The  eight  officers  and  ten  civilians  of  the  Ordnance 
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office  denied  any  part  in  the  leak.  Buffington  then  wrote  to  the 
Secretary  of  War  recommending  that  the  investigation  be  oarried  else- 
where, since  other  members  of  the  board  also  had  access  to  the  informa- 
tion. He  observed  that  he  alone  had  "...  subjected  to  the  indignity 

46 

of  suspicion  and  . . . called  upon  officially  for  report."  There  is  no 

doubt  as  to  the  sincerity  of  Buffington's  indignation,  for  it  was  not 

until  two  days  later  that  Major  Clarenoe  E.  Dutton  of  the  Ordnance 

Office  oame  forward  and  admitted  that  he  had  shown  Lewis'  letter  to 

a member  of  the  Associated  Press.  The  reporter  was  in  Dutton's  office 

looking  for  news;  and  the  Major  handed  him  the  letter,  without,  as  he 

47 

said,  considering  the  possible  oonsequenoes.  In  view  of  his  earlier 
letter  to  the  Secretary  of  War,  Buffington  was  no  doubt  embarrassed  by 
Dutton's  oonfession.  The  leak  and  its  oonsequenoes  were  the  result  of 
an  unpremeditated  aot  by  one  subordinate  in  the  Ordnance  Office.  Yet 
the  initial  suspicions  and  aocusatory  reactions  that  greeted  the  leak 
were  indicative  of  the  deteriorated  relations  between  the  Ordnance 
Department  and  what  had  beoome  known  as  the  "progressive  artillery 
faotion." 
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Having  stopped  the  plans  of  the  Department  to  produce  a separate- 

loading,  short-recoil  3-inch  piece  in  1900,  the  Board  of  Ordnance  and 

Fortification  had  prepared  a program  of  competitive  tests  to  be  oonductad 

in  late  1901  to  select  a nev  field  gun.  Several  domestic  and  foreign 

48 

manufacturers  indicated  their  intentions  to  enter  the  competition. 

During  the  intervening  year,  the  "progressive  artillery  faction" 

t 

scored  other  victories.  In  the  spring.  Congress  authorized  the  appoint- 
ment of  two  additional  artillery  officers  to  the  board,  which  gave  the 
Artillery  three  representatives  as  opposed  to  one  for  the  Ordnance 

Department.  Root  commented  that  it  was  part  of  a ",  . .design  to 

49 

secure  enlarged  activity  and  usefulness  for  the  artillery  arm."  In 

August,  the  board  recommended  that  two  artillery  offioers  be  detailed 

50 

to  represent  it  at  the  Sandy  Hook  proving  ground.  The  recommendation 

was  approved.  It  was  a departure  from  established  prooedure;  personnel 

stationed  at  the  proving  ground  had  normally  been  there  under  orders  of 

the  Ordnance  Department.  The  two  artillery  offioers  were  to  be  agents 

51 

of  the  board,  rather  than  the  Department,  In  November,  the  senior 

artillery  member  of  the  board.  Colonel  John  I.  Rogers,  informed  the 

ordnanoe  offioer  in  charge  of  field  artillery  tests  that  the  board 

intended  ".  . .to  exercise  exclusive  direction  and  oontrol  of  said 
52 

tests."  Rogers*  pronouncement  was  the  high-water  mark  of  the 

"progressive  artillery  faction's"  encroachment  on  Ordnance  Department 

prerogatives.  The  Secretary  of  War,  reversing  his  previous  support  of 

53 

the  board,  disapproved  Rogers*  action. 

The  shift  in  Root's  support  for  the  board  was,  no  doubt,  in  part, 
a manifestation  of  his  growing  estrangement  from  Miles.  He  had  become 
oonvinoed  that  Miles  had  presidential  ambitions.  Philip  Jessup,  Root's 
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biographer,  says  that  although  Uiles  tended  to  be  "uncooperative  and 

insubordinate,"  the  Secretary  had  tried  to  win  him  over  to  a polioy  of 

cooperation.  The  polioy  was  tested  when  Uiles  and  Root  differed  on 

the  need  to  adhere  to  a striot  seniority  system  of  promotions  to  fill 

offioer  positions  created  by  an  expansion  of  the  force  serving  in  the 

Philippines.  The  matter  was  leaked  to  the  press;  Root  was  oonvinoed 

that  Uiles  had  done  it;  and  the  policy  of  cooperation  was  fatally 

wounded.  Uiler  also  alienated  Theodore  Roosevelt  when  he  hinted  in_a 

public  speeoh  in  June  1901,  that  the  President  had  not  been  at  San  Juan 

Hill.  As  a result  of  the  Commanding  General's  growing  difficulties  with 

the  Administration,  Jessup  reports  that  ".  . . ; Root  finally  deter- 

54 

mined  to  crush  him  and  he  did  it  ruthlessly."  By  undermining  the 
President  of  the  Board  of  Ordnanoe  and  Fortifioation,  the  vioissitudes 
of  national  politlos  blunted  the  thrust  of  the  "progressive  artillery 
faotion"  that  had  operated  through  the  board.  In  effect,  at  the 
eleventh  hour,  fate  resoued  the  imperiled  prerogatives  of  the  Ordnance 
Department  from  the  hands  of  the  artillerymen. 

Fate  intervened  in  another  way  on  the  side  of  the  Department; 
Buffington  retired  after  forty-five  years  of  service , and  Root  reached 
deep  within  the  ordnanoe  hierarchy  to  elevate  Captain  William  Crozier  to 
the  position  of  Chief.  Crozier,  who  pinned  on  his  stars  in  November 
1901,  was  a particularly  capable  ordnanoe  officer.  Upon  commissioning 
in  1876,  he  entered  the  Artillery.  Five  years  later,  he  transferred 
to  the  Ordnanoe  Department.  He  had  collaborated  with  Buffington  in  the 
design  of  a disappearing  seaooast  carriage,  and  then  he  worked  on  his 
own  plans  for  a wire-wound  gun.  Crozier  attracted  Root's  attention  in 
1898  with  a oritioal  inspection  report  of  the  state  of  seaooast  defenses. 
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In  the  report,  Crozier  asserted  that  artillery  officers  had  allowed 
their  skills  to  deteriorate  even  though  they  were  supplied  with  first- 
olass  materiel.  Artillery  officers  did  not  offer  strong  argument 
against  the  report,  and  Root  took  the  moderate  response  as  a sign  that 
Crozier  was  respeoted  by  the  gunners.  He  felt  that  the  appointment  of 
Crozier  would  help  to  establish  good  relations  between  the  two  branohes. 
In  addition,  in  1899,  Crozier  had  served  with  distinction  as  the 
American  military  representative  to  the  International  Peace  Conference 
at  the  Hague.  Examining  the  whole  of  Crozier' s record.  Root  advanced 
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him  past  twenty-seven  officers,  roughly  from  the  middle  of  his  oorps. 

These  two  events,  the  break  between  Miles  and  Root,  and  the 
elevation  of  Crozier,  did  muoh  to  restore  and  insure  the  preeminence 
of  the  Department  in  matters  of  artillery  materiel.  The  attempt  by 
the  Board  of  Ordnanoe  and  Fortif ioation  to  extend  its  authority  did 
however,  have  one  beneficial  and  lasting  effeot:  it  forced  the 

Department  into  the  immediate  consideration  of  long-reooil  gun  carriages. 

In  October  1901,  the  Department  began  competitive  field  gun 
trials  at  Sandy  Hook.  Eight  weapons  of  both  foreign  and  domestio 
manufacture  were  entered  in  the  competition,  table  6.  The  guns  were 
of  three  basic  olasses:  rigid  carriage,  short  recoil,  and  long  reooil. 

By  February,  ordnanoe  officers  had  determined  that  the  long-reooil 
weapons  were  indesputably  superior  to  the  rest,  and,  as  a result,  they 
eliminated  the  other  two  olasses.  The  four  remaining  guns  included 
Bethlehem  Numbers  2 and  3,  the  Ehrhardt  weapon,  and  Ordnanoe  Department 
Number  1.  Mechanical  failures  soon  eliminated  Bethlehem  Number  3.  The 
three  remaining  guns  oompleted  the  trials,  which  inoluded  field  marches 
and  firings  in  the  hands  of  artillerymen  at  Fort  Riley,  Kansas.  The 
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TABLE  7 

'COMPETITIVE  TEST  OF  FIELD  ARTILLERY  MATERIEL,  1902 


Rigid  carriage 

Armstrong  3 - inch 

Cookerill-Nordenfelt  75-millimeter  (2.95-inch) 

Short-reooll  carriage 

Ordnance  Department  No.  1,  3-inch,  model  1900,  2 hydraulic  oylinders 

inolosing  counterrecoil  springs,  permitting  8 -inches  of  barrel 
recoil 

Viokers -Maxim,  75-millimeter  (2.95-inoh),  2 hydraulio  cylinders  inolo- 
sing counterrecoil  springs,  permitting  14.25  inches  of 
barrel  recoil 

Long-reooll 

Bethlehem  No.  2,  3-inoh  (Lewis  gun),  1 hydraulio  and  2 hydro pneumatic 
oylinders  inolosing  oounterreooil  springs,  permitting  40 
inches  of  barrel  re o oil 

Bethlehem  No.  3,  3-inoh,  2 hydraulio  oylinders,  permitting  40  inohes 
of  barrel  reooil,  oounterreooil  springs  in  trail. 

Ehrhardt  3-inoh,  1 hydraulic  cylinder  enveloped  by  oounterreooil, 
springs,  permitting  53  inches  of  barrel  reooil 

Ordnance  Department  No.  1,  3-inch,  model  1901,  2 hydraulio  oylinders 

inolosing  counterreooil  springs,  permitting  46  inches  of  barrel 
reooil 

SOURCE:  U.S.,  War  Department,  Annual  Reports  of  the  War 

Department  for  the  Flsoal  Year  Ended  June  30,  1902  (Washington.  D.C. : 

Government  Printing  Offioe,  1902),  12:129. 
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entire  program  of  tests  was  finally  concluded  at  Sandy  Hook  in 
56 

July  1902. 

None  of  the  three  weapons  was  without  its  deficiencies.  Only 

the  Ehrhardt  system  was  under  the  maximum  weight  restriction  of  3,950 

pounds.  All  of  the  weapons  suffered  meohanical  breakdowns;  but  the 

Department  entry  had  the  smallest  number,  followed  closely  by  the 

Ehrhardt  gun.  The  Ordnance  Board  reserved  its  strongest  criticism  for 

57 

the  Bethlehem  weapon. 

Bethlehem  Gun  Number  2 was  the  design  superintended  by  Captain 
Lewis.  It  was  based  on  the  plans  that  he  claimed  to  have  brought  back 
from  France.  The  publicity  that  surrounded  the  gun  exoeeded  its  per- 
formance on  the  test  range.  Although  Lewis  used  a hydropneumatio  reooil 

system  the  Ordnance  Board  reported  that,  among  other  difficulties,  the 

58 

jump  of  the  wheels  was  excessive.  Clearly,  Lewis  had  not  seoured  the 

secret  to  the  French  gun.  Perhaps  the  French  Foreign  Minister  knew 

that  Lewis  oould  not  have  ascertained  the  secret  when  he  remarked  that 

he  attached  no  importance  to  the  reported  theft. 

After  the  trials,  the  Ordnance  Department  proposed  to  combine 

the  best  features  of  the  pieoes  that  it  had  tested  into  a gun  of  its 
59 

own  design.  The  resulting  weapon  was  the  3-Inoh  Field  Gun,  Model 
1902,  figure  31.  The  weight  of  the  entire  system  behind  a six  horse 
team  to  inolude  gun,  oarriage,  and  limber  was  3,800  pounds.  The  new 
weapon  had  a range  of  6,250  yards  at  a maximum  elevation  of  the  15 
degrees.  The  muzzle  velocity  was  1,700  feet  per  second.  It  was  of 
built-up  steel  oonstruotlon  with  an  interrupted-screw  breech.  The 
weapon  featured  a trail  spike  and  a barrel  traverse  capability.  A 
hydraulio  cylinder  in  the  oarriage  absorbed  the  force  of  reooil  with  a 
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60 

smooth  action,  permitting  the  barrel  to  slide  rearward  for  48  inches. 

In  comparison,  the  last  short-recoil  weapon  tested  by  the  Department 

61 

stopped  the  barrel  within  8 inches;  the  unexpended  force  quite 

naturally  oaused  the  weapon  to  jump.  However,  the  Department  had  not 

mastered  a hydropneumatio  system.  As  a result,  its  new  3-inoh  pieoe 

would  never  be  quite  as  good  as  the  Frenoh  "75."  Nevertheless,  like 

the  "75,"  the  3-inch  gun  mounted  a shield  and  fired  at  a olaimed  maxi- 

62 

mum  rate  of  20  rounds  per  minute.  In  1904,  the  Department  began  to 

issue  the  new  weapons  to  the  field  artillery.  The  same  year,  using 

the  long-recoil  concept,  ordnanoe  engineers  began  the  construction  of 

63 

a 4.7-lnoh  siege  gun.  The  problem  of  recoil  oontrol  in  mobile  artil- 
lery was  all  but  ended. 

With  the  end  of  the  reooil  problem,  optical  sights  for  mobile 

artillery  became  practical.  With  a stationary  carriage,  there  was  no 

jolt  upon  discharge  to  damage  sensitive  sighting  instruments.  In 

February  1903,  a German  manufacturer  of  optical  instruments,  C.  P.  Goerz, 

64 

offered  his  new  telesoopio  sight  to  the  Amerioan  Army,  figure  32. 

The  device  was  a radical  departure  from  previous  aiming  instruments 

because  it  permitted  a gunner  to  sight  on  a point  at  any  angle  from  the 

gun  without  having  to  ohange  his  position.  The  eyepieoe  remained 

stationary,  while  the  upper  portion  could  be  rotated  in  360  degrees. 

The  panoramio  sight  offered  the  image  intensification  advantages  of 

a telesoope  and  the  aoouraoy  of  fine  oross  hair  alignment  with  a point 

of  aim.  Mounted  on  a stationary  oarriage,  it  permitted  the  continuous, 

aoourate  sighting  necessary  for  high  rates  of  effective  fire.  In 

principal,  it  was  similar,  in  many  respeots,  to  the  perisoope  of  a sub- 

65 

marine --probably  the  example  from  which  Goerz  drew  his  inspiration. 


■ iiiiihhlrtM 


261 


Within  a year,  Crozier  had  one  of  the  devioe3  to  test  on  his  no*  field 

guns.  Sold  on  it,  he  proceeded  to  arrange  for  produotion  of  the  sights 

66 

in  the  United  States.  The  rapid  adoption  of  the  sight  was  an  example 

of  Crozier* s relatively  progressive  attitude  toward  mobile  artillery 
67 

development. 

In  faot,  it  oan  be  said,  as  a general  statement,  that  the  United 

States  had  oome  abreast  of  Europe  in  the  development  of  field  artillery 

materiel.  In  speoifio  oases  America  was  actually  ahead.  For  instanoe, 

68 

the  Germans  had  not  yet  adapted  along  a long-reooil  system. 

Although  methods  of  reooil  control  might  vary,  nearly  every 
country  in  Europe  had  been  thrown  into  a raoe  to  improve  its  field  guns 
after  the  introduction  of  the  Frenoh  "75.”  Some  countries  sought  to 
modify  their  existing  weapons;  others,  like  the  United  States  held  compe- 
titive trials.  By  1901  Russia,  Sweden,  Italy,  Spain,  Norway,  Rumania, 

Switzerland,  and  Belguim  had  invited  gun  manufacturers  to  display  their 
69 

wares.  A 1902  report  of  competitive  trials  in  Holland  refleots  the 

seriousness  of  the  drive  toward  higher  rates  of  fire.  The  competition 

was  between  weapons  manufactured  by  Sohneider  of  France,  and  Ehrhardt 

and  Krupp  of  Germany.  Each  gun  was  timed  for  its  delivery  of  20  rounds. 

The  Sohneider  weapon  took  160  seoonds;  the  Ehrhardt,  60  seoonds;  and 

the  Krupp,  49  seoonds.  In  addition  to  its  high  rate  of  fire,  the  Krupp 

gun  had  the  shortest  time  for  delivery  of  the  first  round.  The  report 

observed  that,  ".  . . in  real  warfare  . . . , the  gun  that  opens  fire 

first  will  be  viotorious;  it  may  even  prevent  the  other  gun  from  firing 
70 

at  all."  The  British  had  purohased  the  Ehrhardt  weapon,  and  by  1904, 
they  were  working  on  a long-reooil  gun  of  their  own  design.  The  German 
Army,  however,  found  itself  in  a dilemma.  They  had  just  finished 
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rearming  with  a short-reooil  weapon,  model  1896;  and  it  was  with  some 

hesitancy  that  the  oountry  approached  the  great  expense  of  completely 

71 

reequipping  its  army  again.  It  should  be  noted  that  the  United 

States  was  spared  a similar  error  when  Miles  stopped  Buffington  from 

going  into  produotion  on  his  first  3-inoh  gun. 

It  was  the  Frenoh,  however,  among  all  nations  that  led  the  way 

in  the  adoption  of  rapid-fire,  light  field  guns.  They  also  led  the 

way  in  new  oonoepts  of  employment  for  field  artillery.  In  his  1892 

work,  Field  Artillery  in  Cooperation  with  Other  Arms.  General  Hippolyte 

72 

Langlois  conceived  the  rafale . or  shell-storm.  The  rafa le  was  a 

sudden  gust  of  battery  fire,  designed  to  bring  havoo  on  an  unsuspeoting 

and  exposed  enemy.  The  concept  was  later  incorporated  into  Frenoh  drill 

regulations  and  expounded  upon  by  Gabriel  Rouquerol,  an  artillery  major, 

whose  book.  The  Taotloal  Employment  of  Quiok-Flring  Field  Artillery. 

was  translated  into  English  in  1903  and  widely  oiroulated.  The  rafale . 

as  described  by  the  drill  regulations , was  a burst  of  battery  fire , with 

each  gun  rapidly  delivering  a series  of  eight  rounds.  Gunners  fired 

the  first  two  shots  based  upon  the  battery  oommander's  orders,  and  then 

they  automatioally  added  100  meters  for  each  suocseding  set  of  two 

rounds.  The  impaot  area  was  an  imaginary  rectangle,  roughly  the  width 

73 

of  a battery  front.  Of  oourse , it  was  all  peacetime  theory..  The 

Germans  rejeoted  the  oonoept  of  the  rafale.  They  maintained  that  the 

taotioal  situation  alone  determined  the  rate  of  fire.  In  addition,  in 

general,  they  considered  preset  adjustments,  unrelated  to  a specific 

74 

target,  to  be  a waste  of  ammunition.  In  the  United  States,  Captain 
Oliver  L.  Spaulding,  an  instructor  at  the  Infantry  and  Cavalry  Sohool 
at  Fort  Leavenworth,  wrote  in  one  of  his  published  leotures  that  the 


263 


75 

French  seem  to  . . have  gone  too  far  in  their  theorising." 

Spaulding's  opinions  oarried  weight;  he  was  beooming  an  intellectual 

76 

leader  among  Amerioan  artillerymen. 

It  is  interesting  that  one  result  of  the  adoption  of  the  rapid- 

fire  gun  was  the  birth  of  the  idea  that  armies  could  get  along  with  less 

artillery:  the  inoreased  rate  of  fire  making  it  possible  to  reduoe  the 

total  number  of  guns  oarried  into  the  field.  For  instanoe,  the  Frenoh 

77 

reduoed  the  number  of  guns  in  their  "75"  batteries  to  four.  In  1903, 

Secretary  Root  told  the  House  Military  Affairs  Committee  that  new  3- 

inoh  materiel  would  make  it  possible  to  equip  a given  foroe  of  infantry 

with  a much  smaller  number  of  guns.  He  thought  that  1 gun  per  1,000 

78 

soldiers  would  suffioe  where  3 had  previously  been  required.  A 

year. later,  General  Crozier  gave  it  as  his  opinion  that  2 rapid-fire 

79 

guns  per  1,000  men  would  probably  be  enough.  Again,  it  was  all  theory. 

The  Frenoh  appreciated,  perhaps  better  than  anyone  else,  the 

power  of  rapid-fire  guns,  particularly  when  they  were  used  against 

opposing  artillery.  For  that  reason,  they  were  more  receptive  to  the 

idea  of  indireot  lay  than  the  Germans,  who  oontinued  to  insist  that  the 

method  only  be  used  in  exceptional  oiroumstanoes . However,  there  was  no 

fundamental  difference  in  the  two  oonoepts  of  application;  it  was  only 

a matter  of  degree.  The  Frenoh  drill  regulations  specified  that  indirect 

lay  was  "...  only  admissible  in  oases. where  the  taotioal  situation 

80 

does  not  require  fire  to  be  directed  on  (from"]  the  forward  slope." 
Spaulding's  advice  to  American  offioers  was  similar.  He  reoommended 
oover  for  guns,  with  just  enough  exposure  so  that  the  target  oould  be 
seen  through  the  sights.  Although,  "In  some  oases  it  may  seem  advisa- 
ble to  withdraw  them  even  more  . . . and  have  reoourse  to  indireot 
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laying."  As  a general  statement,  Indireot  lay  was  still  an  auxiliary 
technique  for  field  artillerymen. 

Methods  of  employment  were  related  to  the  nature  of  the  materiel* 
Rapid-fire  guns  like  the  Amerioan  3 -inch  pieoe  and  the  French  "75"  have 
been  oalled  the  first  of  modern  artillery.  But  in  many  ways,  they 
were  the  ultimate  in  design  of  the  old  artillery.  They  were  mobile, 
light,  low-trajeotory  weapons,  as  direot-fire  artillery  had  always 
been.  Reooil  oontrol  permitted  high  rates  of  disoharge,  giving  the 
new  artillery  unpreoidented  firepower.  The  elimination  of  reooil  also 
made  it  possible  for  orews  to  stay  behind  their  guns  all  of  the  time, 
making  shields  for  protection  against  bullets  and  shrapnel  praotioal, 
whioh  in  turn,  promised  to  enhanoe  the  survivability  of  the  weapons 
in  forward  deployment.  In  addition,  as  Rouquerol  said,  "The  true 
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projectile  for  modern  field  artillery  is  the  shrapnel  shell,  ..." 

Shrapnel  was  most  effeotive  against  personnel  in  the  open:  the 

traditional  target  of  field  artillery.  All  of  the  above  enhanced 

the  usefulness  of  the  new  guns  within  the  direct-fire  ooneept  of 

employment.  The  reason  is  quite  simple:  the  paradigm  had  continued 

to  dominate  changes  in  materiel  and  taotics  sinoe  the  Civil  War. 

Although,  in  general,  gun  designers  and  artillerymen  had 

become  carried  away  with  the  new  field  pieoes.  There  were  somo  who 

argued  for  a different  direotion.  For  instance,  in  1898,  when  interest 

in  rapid-fire  guns  was  beginning  to  rise,  the  Journal  of  the  United 

States  Artillery  oarried  a series  of  articles  by  Major  Tiedeoann,  of 

the  German  Army,  in  whioh  he  called  for  the  assignment  of  howitzers  and 
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mortars  to  field  batteries.  And  in  1903,  when  exitement  over  rapid- 
fire  field  guns  was  at  its  height,  the  Army  and  Navy  Journal  oarried  an 


artiole  by  an  English  oaptain,  C.  Holmes  Wilson,  in  vhioh  he  stated  a 

need  tor  a weapon  that  oould  searoh  cover.  It: 

. . . should  be  a howitzer,  an  -hould  be  mobile  enough  to  keep  paoe 
with  the  infantry,  ...  it  should  be  , . . capable  of  rapid  firing, 
. . . Behind  these  would  oome  the  heavy  guns  of  large  oalber  • drawn, 
possibly  by  traotion  engines  ...  84 

To  its  credit,  by  1904,  the  Amerioan  Ordnance  Department  had 

begun  the  construction  of  a 4.7-inoh  siege  gun  on  a long-reooil  oarriage, 
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and  it  had  initiated  the  design  of  a 3.8-inoh  field  pieoe;  but, 
although  these  weapons  would  add  weight  to  artillery  fire,  they  were  not 
howitzers.  High-angle  weapons  had  been  Ignored  by  the  Department  since 
the  mid -1890' s. 

A set  of  rules  for  the  conduct  of  field  exercises  provides 
insight  into  American  artillery  tactlos  in  1903.  Except  under  favora- 
ble circumstances , such  as  the  protection  of  cover,  the  artillery  was 
not  permitted  to  unlimber  within  800  yards  of  enemy  infantry.  "This, 

however,  should  not  prevent  it  from  accompanying  advanoing  lines  under 
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cover  of  their  fire  to  a decisive  attack."  The  Amerioan  conception 

of  employment  was  still  one  of  guns  aggressively  handled  to  the  front. 

Between  the  reorganization  of  1901  and  the  beginning  of  1904, 

there  had  been  a notable  institutional  change  for  the  field  artillery: 

the  establishment  of  a permanent  board.  Wallaoe  C.  Randolph,  the  Chief 
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of  Artillery,  had  reoommended  the  formation  of  the  board  in  June  1902, 
and 'within  a few  months  it  was  in  operation  at  Fort  Riley,  Kansas.  The 
board  contained  much  talent;  among  its  members  were  a future  Chief  of 
Staff,  Captain  Peyton  C.  March  and  a future  Chief  of  Artillery,  Captain 
William  J.  Snow.  The  board  was  the  first  permanent  test  agenoy  esta- 
blished by  the  Army,  outside  of  the  Ordnance  Department,  for  the 
evaluation  of  field  artillery  materiel.  In  the  past,  batteries  had 
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been  selected  on  a one  time  basis  to  field  test  specific  items  of 

equipment.  The  board  did  not  supersede  the  functions  of  the  Ordnance 

Department,  but  it  did  give  the  field  artillery  a qualified  forum  to 

evaluate  the  products  of  weapons  designers.  In  addition  to  its  materiel 

evaluation  functions,  the  board  reviewed  actual  and  theoretical  schemes 

88 

of  instruction  for  the  field  batteries.  Although  it  was  in  its 
infancy,  and  its  effect  had  not  yet  been  felt,  the  board  was  a major 
step  for  the  field  artillery. 

A second  major  stop  was  the  upgrading  of  the  oourse  at  the 
Cavalry  and  Field  Artillery  Sohool.  Whereas  previously,  the  course  .had 
consisted  primarily  of  drill  and  field  exercises,  the  school  expanded 
its  ourrioulum  in  1903  to  include  a variety  of  aoademio  subjects. 

Among  the  oourses  were  field  engineering,  military  topography,  and 
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tactics.  The  sohool  was  not  the  aoademio  equal  of  the  institution 
at  Fort  Monroe,  but  it  was  started  in  that  direction. 

The  field  artillery  had  emerged  from  the  Spanish-American  War 
with  its  reputation  tarnished.  However,  within  six  years,  it  had 
achieved  a new  importanoe,  largely  as  a result  of  the  nearly  universal 
fascination  with  rapid-fire,  long-reooil  field  pieces.  If  anything,  its 
oomnitment  to  the  direot-fire  oonoept  of  employment  had  been  strength- 
ened during  the  period.  Organization  and  taotlos  remained  virtually 
unchanged.  Institutionally,  the  branch  profited  from  the  establishment 
of  a board  sensitive  to  its  particular  needs;  it  profited  also  from  the 
upgrading  of  the  oourse  at  Fort  Riley;  although  neither  of  these  reforms 
was  yet  old  enough  to  be  felt  to  any  significant  degree.  Such  was  the 
state  of  affairs  in  the  field  artillery  when  the  first  reports  of 
the  Russo-Japanese  War  began  to  reach  the  United  States. 


CHAPTER  X 


A REVOLUTION  IN  THE  CONCEPT  OF  FIELD 
ARTILLERY  EMPLOYMENT 

By  1904,  the  advance  of  technology  had  already  provided  all 
of  the  necessary  ingredients  for  the  implementation  of  a new  oonoept  of 
field  artillery  employment.  All  that  was  needed  was  s stimulus  for 
change.  That  stimulus  was  provided  by  the  example  of  the  Russo-Japanese 
War. 

On  8 February  1904,  the  Japanese  Navy  launched  a surprise 

attack  on  the  Russian  fleet  and  shore  defenses  at  Port  Arthur  on  the 

Liaotung  Peninsula  of  Manchuria.  A few  days  later,  the  Japanese  First 

Army  landed  in  Korea  and  began  a northward  trek  to  the  Yalu  River. 

Defeating  a Russian  force  there  in  early  May,  the  First  Army  advanced 

into  Manohuria.  At  the  same  time,  the  Japanese  Second  and  Fourth  Armies 

also  landed  on  the  Liaotung  Peninsula.  The  Second  Army  turned  south 

to  seal  the  landward  approaches  to  Port  Arthur,  and  the  Third  Army 

soon  arrived  to  take  over  responsibility  for  the  investment  of  the 

Russian  garrison.  The  subsequent  siege  of  Port  Arthur  lasted  until 

January  1905.  Meanwhile,  the  First,  Seoond,  and  Fourth  Armies  turned 

north  to  fight  a steadily  growing  Russian  field  foroe.  In  a series  of 

hard  fought  battles,  beginning  at  Liaoyang  in  August  and  ending  at 

Mukden  in  Maroh  1905,  the  Japanese  drove  the  Russians  deep  into 
1 

Manohuria . 

In  the  fall  of  1904,  reports  of  the  war  began  to  appear  in  the 
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American  press.  The  efficiency  of  -the  artillery,  particularly  that 
of  the  Japanese,  universally  impressed  observers.  One  of  the  more 
vivid  and  suocinot  accounts  was  written  by  Thomas  F.  Millard  for 
Scribner's  Magazine.  The  Army  and  Navy  Journal  reprinted  parts  of  the 
article  for  its  own  readers. 

In  this  war  we  have  seen  battles  with  a fighting  front  of  more 
than  forty  miles;  ...  an  advance  of  either  party  quickly  resulting 
in  a collision.  One  consequence  of  this  is  the  great  prolongation 
of  battles  instead  of  their  quick  decision  ...  In  this  war  we  have 
seen  battles  which  lasted  ten  days , . . . 

At  Liao-Yang  . . . Some  Russian  batteries  fired  more  than  600  rounds 
per  gun,  . . . More  ammunition  has  been  used  in  a single  day  in 
Manchuria  than  was  required  to  fight  the  Spanish-Amerioan  War. 

The  old  dashing  use  of  Artillery  like  that  of  cavalry,  is  no  longer 
possible  ....  We  no  longer  see  batteries  dashing  at  full  gallop 
across  a . battlefield,  the  limbers  and  guns  bounding  madly  after 
excited  animals  to  take  up  a new  position.  It  is  seldom  that  any 
considerable  part  of  an  army's  artillery  changes  position  during 
an  action,  . . . 

Hardly  any  opportunity  for  initiative  remains  to  battery  com- 
manders. Engineers  select  their  positions  . . . The  effects  of  the 
fire  are  observed  by  officers  appointed  to  that  duty,  . , , oommu- 
nioating  by  telephone  with  artillery  chiefs  who  alone  comprehend 
what  is  going  on.  The  guns  are  hidden  and  the  battery  commander 
probably  oannot  see  fifty  feet  in  any  direction. ® 

U.  ... 

Both  sides  used  artillery  extensively.  There  was  no  question 

of  the  new  importance  of  cannons.  As  an  American  General  Staff  report 

said:  "There  has  been  a school  of  theorists  in  the  United  States  Army 

who  have  insisted  that  the  effeot  of  field  artillery  was  largely  moral. 

The  faots,  as  shown  by  this  war,  demonstrate  the  oomplete  falsity  of 

3 

suoh  a supposition."  The  same  report  held  that,  "The  losses  caused 

by  artillery  fire  have  been  decidedly  greater  than  in  any  previous 
4 

war,  ..."  At  Liaoyang,  in  some  trenches,  75  percent  of  the  oasual- 

5 

ties  were  attributed  to  artillery. 

The  Japanese  made  the  best  use  of  their  guns.  It  was  not 
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neoessarily  a matter  of  superior  materiel.  The  Japanese  field  gun,  the 

75  millimeter  Arisaka,  vas  a short-reooil  weapon;  the  rate  of  fire  was 

6 

only  seven  shots  per  minute.  Originally,  the  gun  did  not  have  a Shield, 

although  the  Japanese  began  to  adopt  an  improvised,  wooden  protective 

7 

plate  before  the  war  ended.  The  principal  Russian  field  gun  was  a 3- 

inoh  long-reooil  weapon.  The  range  of  the  Russian  gun  was  about  1,000 

yards  better  than  that  of  the  Japanese  piece.  Like  the  Japanese,  the 

Russians  entered  the  war  without  shields  for  their  field  artillery, 

although  they  attached  the  devices  to  the  improved  guns  that  they 

8 

rushed  into  production.  Also,  the  field  pieces  of  neither  side  had 
9 

panoramio  sights.  However,  overall,  the  Russian  field  gun  was  decided- 
ly superior  to  that  of  the  Japanese. 

On  the  other  hand,  in  general,  the  Japanese  enjoyed  an  advan- 
tage in  heavy  artillery.  In  Manohuria,  beginning  at  Liaoyang,  the 
Russians  employed  4.2-inoh  siege  guns.  In  later  battles,  they  brought 
howitzers  of  up  to  15-oentimeter  (5.9-inoh)  and  guns  of  up  to  6-inoh 
to  the  front.  The  Japanese  hauled  15-oentimeter  howitzers  to  the  Yalu, 
but  from  there,  the  army  proceeded  without  them.  Rough  country  made 
it  difficult  to  move  even  light  artillery.  Later,  however,  the  Japanese 
made  use  of  oaptured  10.5-oentimeter  (4.1-inch)  guns  and  even  managed 
to  bring  some  of  their  15-oentimeter  howitzers  up  the  peninsula  from 
operations  around  Port  Arthur.  As  the  war  in  Uanohuria  progressed,  the 

Japanese  moved  siege  guns  and  howitzers,  some  as  large  as  11-inoh,  up 

10 

to  their  armies  fighting  from  Liaoyang  to  Mukden.  Heavy  artillery 
played  a role  in  the  fights  to  the  north,  but  it  was  at  Port  Arthur  that 
the  big  guns  had  their  greatest  effect. 

The  Japanese  closed  on  the  outer  defenses  of  Port  Arthur 
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equipped  with  only  their  light  artillery,  while  the  Russian  positions 
oontained  weapons  of  heavier  oaliber.  Initially,  the  Japanese  captured 
some  of  the  Russian  pieoea;  but  it  was  not  until  the  invaders  brought 
their  heavy  howitzers  down  from  the  Yalu  that  their  artillery  became 
formidable.  To  supplement  their  artillery,  the  Russians  took  guns 
off  the  ships  of  their  trapped  fleet,  some  as  large  as  6-inoh,  and 
hauled  thety  with  muoh  effort,  to  the  heights  above  Port  Arthur.  As  the 
Japanese  lines  tightened  around  the  port,  they  expanded  their  heavy 

artillery  force,  bringing  weapons  from  Japan  and  even  removing  guns 

11 

from  the  blookading  fleet.  One  Amerioan  military  observer  was  parti- 
cularly impressed  with  the  high  proportion  of  howitzers  in  the  Japanese 
force;  62  as  compared  with  270  guns.  As  the  siege  progressed,  the 
invaders  brought  eighteen  28-eentimeter  (ll-inoh)  howitzers  from  the 
ooaat  defenses  of  Japan.  It  was  an  action  unprecedented  in  warfare. 

SJach  howitzer  weighed  nearly  23,000  pounds;  the  carriage  and  metal  plat- 

12 

form  weighed  even  more.  Ship  and  rail  transportation  brought  the  coast 

defense  weapons  olose  the  front,  and  gangs  of  up  to  five  hundred  men 

13 

dragged  them  to  their  final  positions.  With  484  pound  shells,  the 

howitzers  pounded  Russian  defensive  positions  and  the  port.  In  ail,  to 

inolude  heavy  and  light  weapons,  the  Japanese  massed  428  pieoes  of 

14 

artillery  against  Port  Arthur. 

The  method  by  which  the  Japanese  controlled  the  fire  of  their 
guns  was  no  less  important  than  number  and  size  of  their  weapons.  One 
offioer  controlled  all  of  the  siege  artillery.  He  had  telephonic  com- 
munication with  observers  and  with  each  siege  artillery  regiment  and 
separate  group.  In  addition,  a field  howitzer  regiment  came  under  his 
oontrol.  He  assigned  objectives  to  subordinate  oommanders,  often 
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specifying  the  rate  and  number  of  rounds  to  be  fired.  Regimental 
oommanders,  at  their  observation  posts,  had  telephonio  communications 
down  to  the  firing  units,  batteries  or  platoons,  depending  on  the  type 
of  artillery.  Firing  units  maintained  their  own  observation  posts, 
oommunioating  with  the  guns  by  voioe  or  messenger.  The  Japanese  had 
prepared  aoourate  maps  of  the  area,  on  a soale  of  1 to  20,000.  They 
ruled  the  maps  with  1 centimeter  squares,  and  thereby,  were  able  to 

15 

centrally  direot  fire  by  referenoe  to  speoifio  looations  on  the  grid. 

The  siege  artillery  commander  did  not  have  control  of  the  field  bat- 
16 

teries.  Bach  Japanese  division  had  a field  artillery  regiment,  whioh 

generally  consisted  of  two  battalions  of  three  batteries,  each  with 

six  guns.  In  addition,  a Japanese  oorps  had  a field  artillery  brigade, 

17 

also  organized  into  regiments,  battalions,  and  batteries.  The  various 
eohelons  of  the  field  artillery  regiments  were  tied  together  by  tele- 
phone, and  fire  was  controlled  in  much  the  same  way  that  it  was  oon- 

18 

duoted  in  the  siege  organization. 

The  Japanese  had  used  telephones  for  military  purposes  for 

several  years.  In  1890,  they  adopted  the  devices  for  fire  direction  at 

coast  defense  installations.  Seven  years  later,  they  began  to  issue  a 

19 

model  for  field  servioe.  By  1904,  the  military  potential  of  the  in- 
vention was  no  novelty  to  them. 

The  same  is  true  of  modem  taotios  and  organization.  As  early 
as  1862,  the  Japanese  began  to  organize  their  army  along  Western  lines, 
looking  first  to  Dutoh  traders  for  information  and  then  to  the  French 
with  a formal  request  for  instructors.  The  French  responded,  but  with 
the  rise  of  Germany  after  the  War  of  1870,  the  Japanese  soon  turned  to 
that  nation  for  military  advioe.  In  1885,  the  Germans  sent  a General 
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Staff  officer,  Major  Klemense  W.  J.  Meokel,  to  assist  the  Japanese. 

21 

Meokel  taught  at  the  staff  oollege  until  1888.  Two  German  officers 

continued  Meckel's  work  for  a short  period  after  his  departure,  but 

the  Japanese  allowed  their  oontraots  to  expire.  Having  absorbed  what 

they  wanted,  the  Japanese  ended  their  dependenoe  on  foreign  instruction. 

They  did,  however,  continue  to  subscribe  to  various  German  servioe 

22 

regulations  as  the  documents  beoame  available. 

The  modernized  Japanese  Army,  of  oourse,  had  its  own  talent. 
General  Iwao  Ohyama  was  Commandant  of  Artillery  in  the  prewar  period; 
tactics  and  techniques  were  his  reponsibility.  The  development  of  com- 
munications systems  fell  to  the  pioneer  branch  of  the  service,  under  the 

23 

direction  of  General  Yuusuke  Vehara.  Technology,  foreign  instruction, 
and  professional  competence  well  prepared  the  Japanese  Army  for  its 
war  with  Russia. 

The  nature  of  the  war,  however,  ultimately  determined  the  uti- 
lity of  speoifio  techniques.  Unlike  the  earlier  low-intensity  conflicts 
in  Cuba  and  South  Afrioa,  the  war  between  Japan  and  Russia,  saw  the 
clash  of  large  armies,  reasonably  well  armed  with  weapons  of  great 
lethality  to  exposed  infantrymen.  The  result  was  the  habitual  use  of 

extensive  lines  of  trenohes,  both  at  Port  Arthur  and  in  the  campaigns 
24 

to  the  north.  In  addition,  the  effectiveness  of  opposing  artillery 
tended  to  drive  guns  to  oover. 

Both  armies  eventually  made  extensive  use  of  the  technique  of 

laying  guns  indirectly  from  behind  oover.  Generally,  at  Port  Arthur, 

all  of  the  howitzers  and  mortars  of  the  Japanese  siege  artillery  fired 

from  behind  oover.  Many  of  the  big  low-tra jeotory  guns,  however,  were 

2b 

aimed  by  direct  lay;  and  these  drew  the  heaviest  fire  in  reply.  When 
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-they  had  to  use  exposed  positions,  the  Japanese  took  great  oare  in  their 

selections.  The  Russians,  on  the  other  hand,  carelessly  exposed  their 

heavy  batteries  on  the  skyline,  with  the  result  that  many  were 
26 

destroyed.  Japanese  field  batteries  were  generally  deployed  forward 

of  the  siege  positions,  in  the  low  hills  that  separated  the  massifs 

27 

oooupied  by  the  heavy  artillery  of  the  opposing  armies.  The  Japanese 
used  their  field  artillery  in  both  the  direct  and  indirect  mode.  The 
former  method  predominated  at  Port  Arthur.  At  the  beginning  of  the 
siege,  they  held  the  guns  back  at  ranges  of  3,500  to  5,000  yards.  As 
the  oampaign  progressed  and  Russian  artillery  fire  slackened,  they 
pushed  some  of  their  pieoes  to  within  1,000  and  even  500  yards  of  the 
enemy  line.  .The  moves  were  usually  made  at  night,  and  the  guns  were 

2B 

concealed  until  the  moment  to  commence  support  for  an  infantry  assault. 

In  the  campaigns  to  the  north,  both  sides  made  use  of  indirect  lay.  At 

first,  the  Russians  tended  to  disdain  the  technique.  But  their  exposed 

batteries  were  bloodied  at  Liaoyang;  and  from  then  on  they  increasingly 

turned  to  indireot  lay.  Copying  the  Japanese,  they  began  to  centralize 

the  control  of  batteries  with  telephone  lines.  The  Japanese  continued 

to  employ  field  guns  by  both  direct  and  indireot  methods,  although,  like 

29 

the  Russians  they  turned  increasingly  to  the  latter  tactic.  At 

Liaoyang,  they  hid  their  guns  behind  stands  of  tall  kaoliang  grain;  and 

in  later  engagements,  after  the  Manchurian  crops  had  been  harvested, 

30 

they  used  the  high  shocks  for  concealment.  As  a general  statement, 
relianoe  on  indirect  lay  began  with  the  howitzers  and  mortars  of  the 
Japanese  heavy  artillery  and  they  spread  to  the  field  batteries  of 
both  sides  by  war's  end. 

The  Japanese  used  their  heavy  artillery  effectively  at  Port 
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Arthur  to  destroy  Russian  fortifications  that  refused  to  yield  to  light 
guns  and  infantry  attaoks.  The  203-lleter  Hill  position  was  a particu- 
larly diffioult  objeotive.  The  Russians  used  thiok  overhead  oover  that 
was  immune  to  shrapnel  and  the  light  oonoussions  of  field  gun  shells.  It 
was  not  until  the  heavy  artillery,  led  by  the  28-oentimeter  howitzers, 

batterdd  the  Russian  trenohes  that  Japanese  were  able  to  oarry  the 
31 

position. 

The  Japanese  had  an  additional  advantage  over  the  Russians  in 
the  destruction  of  defenses;  they  employed  high  explosive  shells.  The 
Japanese  used  high  explosive  ammunition  with  both  heavy  and  light  artil- 
lery. There  was  some  difference  in  opinion  among  observers  as  to  the 
preoise  type  of  explosive  used  by  the  Japanese;  but  it  appeared  that 
some  of  the  heavy  artillery,  particularly  the  naval  batteries,  used 

Shimose  powder,  a Japanese  oompound,  while  light  artillery  shells  were 
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oharged  with  piorio  aoid.  The  Russians  were  impressed  by  the  ability 

of  hig£i  explosive  shells  to  destroy  oovered  positions;  and  they  were 

embarrassed  by  their  own  la ok  of  the  effeotive  ammunition.  They  had 

a small  amount  for  heavy  artillery,  but  it  was  not  nearly  enough. 

Shrapnel,  however,  also  received  praise.  The  Japanese  had  by  no  means 

abandoned  this  ammunition;  two-thirds  to  three-fourths  of  their  field  gun 
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supply  was  shrapnel.  It  readily  drove  exposed  infantry  into  trenohes, 

and  then  high  explosive  shells  did  their  work. 

Perhaps  the  most  penetrating  lesson  of  the  war  was  the  power 

of  the  Japanese  concentration  of  fire.  Captain  Carl  Reiohman,  an 

American  observer  with  the  Russian  Army  in  the  field,  commented:  "The 

long  range  of  the  modern  gun  permits  of  a concentration  of  fire  on  any 
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desired  point  without  ohange  of  position,  ..."  With  their  efficiort 
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system  of  fire  oontrol,  the  Japanese  were  able  to  mass  the  effeots  of 

widely  dispersed  batteries.  In  oontrast,  the  Russians  had  put  their 

faith  in  a method  similar  to  the  rafale  made  popular  by  the  Frenoh: 

rapid  delivery  of  evenly  spaoed  rounds.  The  Russians  would  fire  a 

quick  sweep  and  then  rest  for  one  or  two  minutes.  Japanese  gunners 

would  then  emerge  from  their  trenches  and  oontinue  their  slower  but 
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more  effeotive  fire.  When  the  Russians  finally  began  to  adopt 

methods  of  fire  oontrol  similar  to  those  of  the  Japanese,  they  had  some 

36 

diffioulty  implementing  the  unpraotioal  system.  One  Amerioan  artil- 
leryman, Captain  Tiemann  N.  Horn,  observed  without  hesitation  that  the 

"...  the  idea  of  rapidity  taking  the  plaoe  of  oonoentration  was 
37 

exploded."  It  was  not  an  unreasonable  fate  for  a theory  derived  in 
38 

peaoe. 

The  United  States  sent  several  military  observers  to  the  war. 

Among  others,  Lieutenant  Colonel  Edward  J.  M'Clernand,  Major  Joseph  E. 

Kuhn,  and  Captains  Peyton  C.  Maroh  and  J.  F.  Morrison  were  with  the 

Japanese,  while  Lieutenant  Colonel  W.  S.  Sohuyler  and  Captain  Carl 
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Reiahman  were  the  Russians.  Each  of  these  offioers  reported  his 
observations  in  detail  to  the  War  Department. 

The  Chief  of  Artillery,  Brigadier  General  John  P.  Story,  recog- 
nized the  significance  of  the  artillery  lessons  of  the  war.  In  his 
annual  report,  oompleted  on  3 November  1904,  he  oritioized  the  anti- 
quated organization  of  the  Amerioan  field  artillery,  oalling  for  the 
establishment  of  formal  regiments  and  battalions.  He  pointed  out  that 

there  was  not  one  senior  field  grade  offioer  in  the  entire  field  ertil- 
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lery  branoh.  The  Army  had  already  taken  the  step  in  September  of 
oolleoting  the  thirty  batteries  into  battalions,  generally  of  two 
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batteries  each:  however,  they  were  only  provisional  (roupings • In 

addition  to  his  ooaplalnt  about  the  organisation  of  the  field  artillery. 

Story  attacked  a General  Staff  decision,  node  before  the  lend  battles 
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in  Manohuria,  that  2 guns  per  1,000  mn  one  a sufficient  ratio. 

Pro  ident  Theodore  Roosevelt  blue# If  oas  ingronnad  by  the  par. 

fortaanoe  of  artillery  in  Menohurie.  His  interest  nas  stinuiatod.  not 

by  Story's  report,  whioh  perhaps  he  had  not  yot  aeon  but  by  a latter  free 

an  Amerioan  correspondent,  James  f.  J.  Archibald,  eho  ees  with  the 

Russian  forces.  On  1 Deoember,  Roosevelt  wrote  to  the  Secretary  of  lor, 
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"What  steps  have  been  taken  to  praotioe  and  develop  our  artillery. * 

It  was  an  extraordinary  expression  of  oonoern  for  the  branoh. 

Presidential  interest  did  not  and  with  the  first  note;  Roosovolt  fol- 
lowed it  in  January  with  a request  for  a formal  report  on  the  status  of 

the  field  artillery,  "...  and  what  efforts  are  being  made  to  seoure 
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its  proper  use  in  battle."  Story's  honest  reply  was  that  little  had 

been  done  beyond  "...  epistolary  efforts,  by  the  Chief  of  Artillery 
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and  other  artillery  offioers."  Roosevelt's  reaction  was,  "General 

Story's  report  oertainly  shows  that  the  present  status  of  the  field 
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artillery  is  most  unsatisfactory." 

It  was  not  weapons,  but  organization  and  taotios  that  were  the 
souroe  of  oonoern.  Story  reported  that  the  oondition  of  the  field  artil- 
lery materiel  had  simply  outrun  the  concepts  of  its  employment. 

Story  sumned  up  many  of  the  lessons  of  the  Russo-Japanese  War. 

Ha  noted  that  although  the  Japanese  were  inferior  to  the  Russians  in 
field  gun  materiel,  they  constantly  outperformed  their  adversaries 
through  superior  gunnery,  organization,  and  methods  of  fire.  He  was  con- 
vinced that  the  proper  utilization  of  artillery  in  the  future  would 
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demand  fire  regulated  through  an  echeloned  organization  by  telephonio 

oommunioation.  In  addition,  ha  fait  that  it  would  ba  seldom  whan  in- 
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direot  lay  waa  not  used. 

The  process  to  revise  the  organization  of  the  Artillery  began 
in  the  autumn  of  1904,  after  the  receipt  of  Story's  annual  report. 
Secretary  Taft  sought  the  advioe  of  the  General  Staff  on  a proposed 
five  thousand  nan  inorease  for  the  Artillery  Corps,  biuoh  of  the  in- 
crease was  to  go  to  the  ooaat  artillery,  but  he  reoognized  the  inade- 
quate proportion  of  field  artillery  in  the  maneuver  army.  The  diffi- 
culty was  that  he  sought  to  inorease  the  Artillery  by  reduo ing  the 

other  branches,  rather  than  by  increasing  the  total  strength  of  the 
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Army.  Taft  should  have  known  that  this  impolitio  suggestion  would 

be  strongly  opposed  by  the  General  Staff,  which  is  what  happened.  The 

offioers  did,  however,  reooasnend  that  both  the  field  and  ooaat  artil- 
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lery  be  inoreased  and  reorganized  as  entirely  separate  branches. 

Roosevelt  solioited  the  views  of  the  Chief  of  Artillery  on  the  proposal. 

Story  replied  that  he  was  in  favor  of  a separation,  if  the  field  artil- 
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lery  was  given  a regimental  organization  at  the  same  time.  It  was 

oertainly  an  unselfish  aot  on  Story's  part,  for  he  would  lose  part  of 

the  Artillery  Corps  if  the  separation  beoame  effective.  The  Chief  of 

Artillery  went  further;  he  reoommended  that  the  field  branch  be  expanded, 

not  just  to  a proper  proportion  in  the  Regular  Army,  but  to  a size  that 

would  suffice  if  the  infantry  were  suddenly  expanded  upon  a declaration 
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of  war. 

Earlier,  Story  had  oritioized  the  General  Staff  for  its  recom- 
mendation that  a proper  ratio  of  guns  to  men  was  about  2 per  1,000.  In 
April  1905,  he  queried  the  General  Staff  for  another  opinion  on  the 
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matter.  Apparently  somewhat  sensitive  about  the  issue,  even  though  the 
initial  reoommendation  was  made  before  the  war  in  Manchuria,  the  acting 
ohief  of  the  First  Division  of  the  Staff  replied  that  the  figure  "2"  was 
a popular  misoonception  and  that  the  actual  number  was  3.15.  The  pre- 
vious offioial  ratio,  as  established  by  Field  Servioe  Regulations,  had 
been  2.1  guns  per  1,000  troops  of  other  arms.  Nevertheless,  as  a result 
of  the  testimony  of  liaison  officers  who  had  returned  from  Manohuria, 
the  General  Staff  recommended  that  the  new  ratio  be  3.35  guns  per  1,000 

infantry.  In  comparison,  the  number  of  guns  per  1,000  infantry  of  other 
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nations  was:  Japan  3.76,  Russia  3.65,  Germany  5.76  and  France  3.30. 

With  the  exception  of  Germany,  the  new  General  Staff  reoommendation 
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plaoed  the  United  States  olose  to  the  other  major  powers. 

Of  course,  it  was  not  just  numbers  but  a major  reorganization 
that  was  needed  to  give  efficiency  to  Amerioan  field  artillery.  In  res- 
ponse to  Roosevelt's  January  interrogative,  Story  requested  a study  by 
the  Board  for  the  Preparation  of  Field  Artillery  Drill  Regulations.  In 

its  report,  the  board  reoommended  that  the  field  artillery  be  organized 
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into  regiments  of  three  battalions  composed  of  two  batteries.  Captain 

Peyton  Maroh,  a liaison  officer  in  Manohuria,  was  impressed  by  the 

Japanese  organization:  he  reoommended  regiments  of  two  battalions,  each 

with  three  batteries.  Maroh  had  some  influence  with  Story.  The  Chief 

of  Artillery  decided  to  experiment  with  both  proposals;  he  reoommended 

that  a provisional  regiment  on  each  plan  be  formed,  one  at  Fort  Riley, 
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Kansas,  the  other  at  Fort  Sill,  Oklahoma.  The  War  Department  ordered 

the  two  regiments  into  being  on  14  June  1905,  and  the  field  artillery 
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had  at  last  arrived  at  modern  organization.  However,  the  units  were 
only  provisional;  they  still  had  to  be  oonfirmed  by  law. 
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Within  a few  months  after  the  fall  of  Port  Arthur,  the  Amerioan 
Army  had  raised  the  aooepted  ratio  of  guns  to  infantry  and  had  initiated 
a modern  organization  for  the  field  artillery.  The  speed,  however,  was 
no  more  rapid  than  the  move  to  secure  fire  control  equipment  for  the 
branoh. 

By  May  1905,  the  Board  on  the  Preparation  of  Drill  Regulations 
for  Field  Artillery  was  hard  at  work  on  a fire  oontrol  system.  The 
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Ordnanoe  Department  had  a range  finder  and  plotting  board  under  design, 

and  the  Chief  Signal  Offioer  soon  sent  what  equipment  he  had  to  Fort 

Riley  for  evaluation.  There  seemed  to  be  a rush  to  claim  credit  for 

initiating  fire  oontrol  in  the  field  artillery.  The  Chief  of  Artillery 

stated  that  the  organization  of  the  provisional  regiments  permitted  some 

practice  of  methods,  although  the  neoessary  equipment  was  not  oomplete; 

and  the  Chief  Signal  Offioer  asserted  that  he  had  initiated  aotion 

through  the  General  Staff  that  oaused  the  board  to  consider  a fire  oon- 
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trol  system  in  the  first  place.  Personal  efforts  aside,  it  was  the 

lessons  of  the  Russo-Japanese  War  that  drove  the  introduction  of  fire 

oontrol  into  the  Amerioan  field  artillery  system.  However,  years  of 

neglaot  were  not  easily  overoome,  and  it  was  only  after  muoh  test  and 

experimentation  that  the  Chief  Signal  Officer  announced  in  1908  that 

62 

his  department  was  issuing  standardized  fire  oontrol  equipment. 

Hardly  one  to  be  left  behind.  Crosier  was  doing  his  part  to 
modernise  the  field  artillery.  As  stated  previously,  in  1904,  he  had 
a 4.7-inoh  siege  gun  on  a long-reooil  oarriage  under  construction,  and 
a 3.8-inoh  field  pieoe  under  design.  The  siege  gun  had  a maximum  ele- 
vation of  15  degrees,  and  that  of  the  field  piece  was  only  1/2  degree 
63 

more.  Although  the  weapons  were  low-tra jeotory  types,  they  were  of 
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heavier  calibers  than  had  been  designed  in  reoent  years.  To  his  oredit, 

Crozier  fought  advice  to  build  guns  lighter  than  the  3-inoh  pieoe.  He 

rejected  claims  that  a 2-inoh  cannon,  with  a high  rate  of  fire,  would 
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exceed  the  effect  of  a 3-inoh  pieoe.  The  next  year  it  was  apparent 
that  the  lessons  of  the  Russo-Japanese  War  had  not  been  lost  on  the 
Chief  of  Ordnanoe;  he  stated,  "The  mobile  artillery  of  an  army  should 
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oontain  a certain  number  of  howitzers  for  searching  out  trenches,  . . " 
Following  through  with  his  observation,  he  proposed  to  build  howitzers 
of  3.8-inoh  and  4.7-inoh  on  long-recoil  carriages  for  field  use.  In 
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addition,  he  announced  that  a 6-inoh  siege  howitzer  was  under  design. 
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All  howitzer  carriages  permitted  an  elevation  of  40  degrees.  Crozier, 

however,  was  not  interested  in  oannons  alone. 

In  1903,  the  Ordnanoe  Department  had  ordered  an  automotive  wagoi\ 

built  to  its  speoifioations , from  a civilian  mnaufaoturer.  It  was 

Crozier' s intention  to  test  the  maohine  as  a battery  wagon,  a vehiole 

for  hauling  the  tools  and  supplies  of  an  artillery  unit.  The  28- 

horsepower,  4-oylinder  wagon  was  even  equipped  with  a winch,  to  pull 

itself  from  the  mud.  There  was  no  thought,  however,  of  committing  it 

to  the  rough  terrain  encountered  by  horse  teams  deploying  guns  in 
68 

combat.  The  vehiole  was  to  be  used  on  roads.  But  even  there,  a 

problem  arose:  fully  equipped,  at  12,000  pounds,  it  was  too  heavy  for 

the  bridges  of  country  lanes.  The  Department  had  to  go  back  to  the 
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design  prooess.  Nevertheless,  it  was  a hesitant  start  at  bringing 
automotive  power  to  the  field  artillery,  although  it  would  still  be 
several  years  before  muoh  would  come  of  the  idea. 

Having  launched  the  howitzer  program,  Crozier  turned  his  atten- 
tion to  building  a reserve  of  field  guns  in  order  to  supply  an  expanded 
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army  in  the  event  of  another  war.  In  1906,  he  reported  that  all  of 

the  Regular  batteries  and  several  militia  units  had  been  equipped  with 

the  3-inoh  gun.  But  he’ observed  that  the  nation  would  need  at  least 

250  batteries  in  the  time  of  war,  well  above  the  number  in  the  organized 

foroes.  As  a result,  he  wa3  allocating  funds  to  build  a separate 
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reserve.  He  had  the  support  of  the  Seoretary  of  War  and  the  Chief  of 
Staff,  but  Congress  was  not  appropriating  enough  money  for  field 
materiel  to  finance  construction  at  the  rate  that  Crozier  thought 
necessary.  The  Chief  of  Ordnance  adjusted  to  the  situation  by  modi- 
fying some  of  the  old  3.2-inoh  guns,  in  part,  with  funds  available  from 
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another  aooount.  As  a Chief  of  Ordnance,  Crozier  was  both  progres- 
sive and  resourceful. 

Modern  war  required  large  quantities  of  ammunition  as  well  as 
guns.  Drawing  upon  the  Russo-Japanese  oonfliot  as  an  example,  the  new 
Chief  of  Artillery,  Brigadier  General  Arthur  Murray,  strongly  recom- 
mended that  the  available  supply  of  projeotiles  for  field  pieoes  be 
inoreased  three-fold,  to  at  least  1,000  rounds  per  gun.  He  observed 
that  the  rapid  fire  capability  of  modern  artillery  was  useless  without 

an  adequate  supply  of  ammunition.  Murray  made  the  recommendation  in  the 
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last  report  signed  by  a Chief  of  Artillery  as  head  of  both  branches. 

In  January  1907,  the  President  signed  a bill  permanently  sepa- 
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rating  the  Field  from  the  Coast  Artillery.  The  Chief  of  Artillery 

superintended  the  transition,  relinquishing  control  over  the  field  branch 
74 

in  July  1908.  The  new  Field  Artillery  oonsited  of  six  regiments. 

Baoh  regiment  was  formed  of  two  battalions,  each  with  three  batteries. 

Murray  remarked  that  the  organization  ”...  olosely  followed  the  teaoh- 
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ings  of  the  Russo-Japanese  War."  He  added  that  a large  number  of 
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artilleryman  favored  an  alternate  organization  of  three  battalions  of 
75 

two  batteries.  In  that  age  of  slow  promotions,  the  increased  number 

of  field  grade  positions  inherent  in  the  latter  organization  no  doubt 

played  some  part  in  the  popularity  of  the  three  battalion  soheme. 

Three  of  the  regiments  were  organized  as  light  artillery;  two, 
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as  mountain  artillery,  and  one,  as  horse  artillery.  The  horse  artil- 
lery, of  oourse,  was  to  support  the  cavalry.  Mountain  artillery  consis- 
ted of  guns  that  oould  be  dismantled  for  pack  transportation.  It  was, 

in  effect,  field  artillery;  there  was  little  difference  between  the 
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drill  regulations  for  the  two  types. 

There  were  no  siege  batteries  provided  in  the  new  organization. 

After  the  war  with  Spain,  the  Army  had  retained  two  siege  batteries  in 

its  Regular  establishment.  That  in  itself  was  a significant  departure 

from  the  past  practice  of  maintaining  no  formal  organization  for  the 

siege  weapons.  But  in  1907,  the  3iege  materiel  constructed  in  the 

mid-1890's  was  considered  obsolete,  and  artillerymen  turned  it  in, 

temporarily  drawing  light  guns.  The  Chief  of  Artillery  was  careful  to 

explain  that  the  importance  of  heavy  materiel  was  not  disparaged  by  the 

exchange  of  materiel.  He  stated  that,  "On  the  contrary,  this  is  an 

indispensable  element  of  field  artillery,  . . . ,"  and  that  the  batteries 

would  be  re-issued  heavy  artillery  as  soon  as  the  Ordnance  Department 

furnished  equipment.  Although  the  Ordnance  Department  was  working  on 

heavy  artillery,  it  had  not  yet  completed  enough  of  the  new  materiel 
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to  issue  any  to  the  field  service. 

There  was  no  laok  of  interest  in  heavy  artillery.  In  the  fall 
of  1907,  the  Field  Artillery  conducted  tests  at  Fort  Riley  on  the 
effeots  of  high  explosive  shells  on  field  fortifications.  For  the 
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a valuation,  gunners  used  3-inoh  field  pieces  as  well  as  obsolete  siege 

80 

materiel,  5-inch  guns  and  7-inoh  howitzers.  The  light  pieces  did 
little  damage  to  the  works;  the  5-inch  guns  did  more;  but  the  large 
howitzers  tore  up  bombproof s , smashed  reinforcing  timbers,  and  destroyed 
tunnels  with  relative  ease.  The  shells  were  loaded  with  a compound  of 
piorate  of  ammonia.  There  was  some  problem  with  projeotiles  failing 
to  detonate,  but,  in  all,  the  teat  was  a muoh  needed  and  suooesaful 

81 

evaluation  of  the  destructive  effeot  of  heavy,  high  explosive  ammunition. 
Like  muoh  the  Army  had  done  sinoe  1905,  interest  in  the  destruction  of 
earthworks  by  high  explosives  was  stimulated  by  the  lessons'  of  the 
Russo-Japanese  War. 

It  is  important,  that  in  1909  the  Chief  of  Ordnanoe  stopped 

using  the  term  "siege"  to  desoribe  the  heavy  weapons  he  was  preparing 
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for  the  maneuver  army.  The  larger  pieoes  were  still  less  mobile  than 

field  guns;  they  were  designed,  as  in  the  past,  to  be  hauled  by  teams 
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of  eight  horses.  But,  sinoe  the  Manchurian  war,  the  old  concept  of 
siege  artillery  as  weapons  of  speoial  application  had  progressively 
given  way  to  one  in  whioh  they  were  considered  to  be  part  of  the  normal 
complement  of  a field  army's  equipment. 

Nowhere  is  the  trend  more  evident  than  in  the  artillery  organi- 
zation for  a field  army  proposed  by  the  General  Staff  in  1912,  table  7. 
Howitzers  of  4. 7-inoh  were  to  be  assigned  down  to  divisions,  and  the 

largest  weapons  under  construction  by  the  Ordnanoe  Department,  guns  of 
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4. 7-inoh  and  howitzers  of  6-inoh,  were  allocated  to  army  artillery. 

The  days  of  the  siege  train  were  gone. 

With  the  amalgamation  of  siege  and  field  pieoes,  the  transition 
to  a concept  of  indireot  fire  oan  be  said  to  be  oomplete.  The  objective 
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TABLE  ? 

GENERAL  STAFF  RECOMMENDATION  FOR  THE  ORGANIZATION  OF 
THE  FIELD  ARTILLERY,  1912 


For  each  infantry  division: 


An  artillary  brigade,  with:  weapons 


1 regiment  of  3 battalions: 

1 battalion  of  3 batteries  of  four 

3-inoh  guns  12 

1 battalion  of  3 batteries  of  four 

3-inoh  guns  12 

1 battalion  of  2 batteries  of  four 

3.8-inoh  howitzers  8 

1 regiment  of  3 battalions: 

1 battalion  of  3 batteries  of  four 

3-inoh  guns  12 

1 battalion  of  3 batteries  of  four 

3-inoh  guns  12 

1 battalion  of  2 batteries  of  four  . 

4.7-inoh  howitzers  8 


For  eaoh  field  army  in  addition  to  divisional  artillery: 

1 regiment  of  2 battalions,  with: 

1 battalion  of  2 batteries  of  four 

4.7-inoh  guns  8 

1 battalion  of  2 batteries  of  four 

6-inoh  howitzers  8 

SOURCE:  U.S.,  War  Department,  Annual  Reports  of  the  War 

Department  for  the  Fiscal  Year  Ended  30  June  1912  (’Washington,  D.C.: 
Government  Printing  Offioe,  1913),  1:1077  116. 

NOTES: 

1.  It  might  be  noted  that  the  proposed  artillery 
support  for  a division  had  grown  to  a brigade  of  2 regiments,  eaoh  of 
whioh  oontained  3 battalions.  The  proposed  inorease  as  of  1912  goes 
too  far  beyond  the  ohronologioal  soope  of  this  study  to  cover  it  in 
detail;  it  is  enough  to  say  that  it  was  part  of  the  continuing  empha- 
sis on  field  artillery  that  began  with  the  lessons  of  the  Russo-Japanese 
War. 

2.  The  field  army  was  to  consist  of  3 infantry  divi- 
sions and  a oavalry  division  equivalent.  The  cavalry  was  to  have  its 
own  regiment  of  horse  artillery. 
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manifestations  of  the  oonoept--materiel,  taotios,  organization,  and 
the  ratio  of  guns  to  troops--all  would  undergo  farther  refinement;  but 
the  basio  oonoept  itself  had  already  shifted  paradigms,  clearly  as  a 
result  of  the  perceived  lessons  of  the  Russo-Japanese  confliot. 

Before  1904,  the  Amerioan  oonoept  of  field  artillery  employment 
was  essentially  one  of  direot  fire.  The  objeotive  manifestations,  par- 
ticularly materiel,  had  changed  sinoe  the  Civil  War;  but  the  prevailing 
paradigm  had  given  its  own  direotion  to  the  changes.  Field  artillery 
pieoes  were  still  light,  low-tra jeotory  weapons;  and  heavier  guns, 
howitzers,  and  mortars  were  still  reserved  for  speoial  use.  Although 
improved  design  gave  range  and  accuracy  to  field  artillery,  soldiers 
visualized  its  employment  forward,  in  relatively  close  proximity  to  the 
enemy,  firing  under  the  voioe  direotion  of  the  battalion  and  battery 
commanders,  who  observed  fire  from  the  looation  of  the  guns.  Ordnance 
designers,  in  spite  of  the  improvements  that  they  made  in  materiel, 
were  subject  to  the  same  perceptions,  which,  of  oourse,  gave  direotion 
to  the  improvements.  The  Amerioan  artillery  in  Cuba  was  no  more  effec- 
tive against  entrenohed  infantry  than  it  had  been  in  Virginia,  thirty- 
four  years  earlier. 

Technology,  however,  had  advanoed  substantially  sinoe  the  1860'a 
Nearly  all  of  the  ingredients  neoessary  for  a dootrine  of  indirect  fire 
were  available  by  1898.  It  was  simply  a matter  of  putting  the  system 
together.  If  the  war  with  Spain  had  been  of  a different  nature,  with 
massed  armies  and  a longer  duration,  the  United  States  might  have 
effeoted  the  transition  itself.  As  it  was,  the  Japanese  did  it  first. 
They  showed  what  could  be  accomplished  with  a heavy  volume  of  concen- 
trated, aoourate  fire,  much  of  which  was  from  high-angle  weapons 
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flrla,  tr^a  d.fu.d.  positions . By  th.  ,nd  of  th.  ,.r,  ,og.g.m.nt 
fro.  d.fll.d.  . favor.,  t.ohnfc,u.  for  both  ,io„.  T,1,ph0„M 

brought  th.  fir,  o,  many  ...pons  tog,th,r.  providing  th.  saturation 
naad.d , .van  with  rifl.d  ...pona,  to  ovarahalm  th.  prot.otlon  of  fi.ld 
fortlfloatlons.  R.ooll  r.duotlon  lnoraaa.d  th.  rat.  of  dlaoharg.  of 
..Oh  P1.0.  and  tharabjr  add.d  to  th.  asaa  of  fir.,  ,hu.t  at  th. 
tim.,  contributing  to  aoouraoy.  High  axploaiv,,  ,„d  i.rg.  o.llb.ra 
add.d  th,lr  ahar.  to  th.  powr  of  artlUary.  Th.  oono.pt  of  lndir.ot 
fir.  appaarad  In  th.  maaalng  of  th.a,  ingr.dl.nts;  and  Ilk.  ,h. 
paradigm  of  diraot  fir.  b.for.  It,  In  th.  futur.,  th,  n..  oonc.pt 

•ould  glv.  dirootion  to  It,  obj.otiv,  manlftatatlona,  mat.rl.1,  tactic, 
organization,  and  relative  numbers. 


CONCLUSIONS 


The  ultimate  purpose  of  this  study  has  been  to  extract  lessons 
on  the  nature  of  dootrinal  ohange  that  might  contribute  to  the  insight 
of  military  planners.  Admittedly,  the  study  has  the  obvious  weakness 
that  it  addresses  a single  example,  Amerioan  field  artillery  doctrine 
from  1861  to  1905;  and  as  any  layman  statistioian  knows,  a single 
example  oan  only  validate  oonolusions  about  itself.  With  this  concession 
to  the  acknowledged  authority  of  statistical  proof,  the  author  neverthe- 
less wishes  to  draw  oonolusions  from  the  study,  framed,  to  some  extent, 
in  general  terms.  This  is  perhaps  intellectually  hazardous;  but  little 
harm  oan  oome  of  it,  sinoe  the  reader  is  free  to  accept  or  rejeot  the 
author's  oonolusions  based  upon  his  own  perceptions. 

The  investigation  has  gone  beyond  the  obvious  but  superficial 
observation  that  dootrine  ohanges  beoause  of  willful  Initiatives  by 
military  thinkers --those  whose  position  or  intellectual  stature  givo 
them  influence  over  the  seleotion  of  methods  of  oombat.  The  role  of 
3uoh  individuals  is  by  no  means  unimportant;  however,  the  study  indioams 
that  their  contributions  are  the  oulmination  of  a complex  prooess  that 
tends  to  move  with  a momentum  of  its  own. 

Two  phenomena  emerge  as  most  important  in  the  prooess  of  ohange. 
The  first  is  the  persistence  of  the  prevailing  paradigm.  The  phenomenon 
is  somewhat  like  what  is  often  vaguely  desoribed  as  "institutional 
reslstanoe  to  change."  But  the  paradigm  had  an  influence  that  extended 
beyond  the  operations  of  bureaucrats --the  class  generally  associated 
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with  institutional  resistanoe  to  change.  Military  bureaucrats  were 
influenced  by  the  prevailing  oonoept  of  field  artillery  employment-- 
direot  fire;  hut  they  were  no  more  subjeot  to  the  dogma  than  other 
soldiers,  or  civilians  who  ware  involved  with  artillery.  The  oonoept  of 
the  employment  manifested  itself  in  four  ways:  taotios,  organization, 

the  ratio  of  guns  to  troops,  and  materiel.  Each  of  these  manifesta- 
tions was  oapable  of  ohange  with  the  advance  of  time;  however,  the 
paradigm  gave  direction  to  the  ohanges;  they  tended  to  evolve  toward 
maintenance  of  the  efficiency  of  the  old  doctrine. 

The  evolution  did  not  ooour  as  an  isolated  event.  It  was  part 
of  a changing  battlefield  environment.  For  instance,  the  rifle  drove 
the  artillery  baok  from  its  infantry  targets,  a taotioal  ohange.  A 
subsequent  restoration  of  some  of  the  effioienoy  of  cannons  demanded 
an  aoouraoy  and  range  that  only  rifling  oould  provide,  which  contributed 
to  the  abandonment  of  smoothbore  guns,  a materiel  ohange.  One  ohange 
in  the  battlefield  environment  led  to  another;  the  threat  posed  by  the 
inoreased  range  and  aoouraoy  of  rifled,  enemy  artillery  prompted 
gunners  to  searoh  for  positions  that  provided  some  oover  from  counter- 
battery fire,  a minor  taotioal  change.  There  are,  of  oourse,  other 
examples  of  the  influence  of  the  ohanglng  battlefield  environment  on 
the  manifestations  of  the  dootrine;  but  the  point  to  be  made,  without 
becoming  repetitious,  is  that  the  ohanges  in  artillery  employment  were 
ultimately  given  direction  by  the  direct-fire  paradigm.  The  ohanges 
occurred  largely  as  the  result  of  attempts  to  maintain  the  effioienoy 
of  direct  fire,  consistent  with  peroeption3  of  a ohanging  battlefield 
situation.  In  essence,  ohanges  in  the  manifestations  of  the  doctrine 
represented  efforts  to  do  moro  of  the  same , albeit  in  a different  way. 
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Thi3  study  is  oriented  primarily  on  considerations  of  battle- 
field effioiency.  To  prevent  a distortion  of  the  total  picture,  however, 
it  is  neoessary  to  remind  the  reader  that  ohangea  in  the  manifestations 
of  a doctrine  oan  be  subject  to  additional  influences.  The  best 
example  in  this  study  is  the  pattern  of  organizational  change.  The 
field  batteries  remained  submerged  in  regiments  numerically  dominated 
by  ooast  artillery  until  after  the  turn  of  the  century.  This  oondition 
oan  be  attributed  to  traditional  Amerioan  perceptions  of  the  employment 
of  field  guns;  bufc  light  artillerymen,  particularly  during  the  Civil 
War,  oampaigned  for  a hierarohial  organization  for  their  arm.  The 
oampaign  was  oertainly  influenced  by  two  considerations;  a genuine 
oonoern  for  combat  efficiency  on  one  hand,  and  an  understandable  desire 
for  promotion  and  institutional  aggrandizement  on  the  other.  The  latter 
motives  are  diffioult  to  separate  from  the  former,  but  it  is  important 
to  reoognize  that  they  do  exist.  A seoond  example  is  the  support  of 
artillerymen  for  the  reorganization  of  1901,  which  premised  inoreased 
rank  for  offioers  but  did  nothing  for  the  effioienoy  of  the  field 
batteries.  It  is  a demonstration  of  the  ability  of  other  considerations 
to  rise  above  oonoern  for  effioienoy.  The  point  is  that  soldiers' 
support  for  a partioular  form  of  a doctrinal  manifestation  is  not  always 
tied  exclusively  to  perceptions  of  battlefield  effioienoy. 

The  persistence  of  the  prevailing  paradigm  is  one  important 
phenomenon  to  emerge  from  the  study;  the  importanoo  of  technology  in 
the  prooess  of  doctrinal  change  is  another.  Of  all  of  the  manifestations 
of  the  dootrine , materiel  experienced  the  greatest  improvement  with  the 
advanoe  of  time.  Like  the  rest  of  the  manifestations,  however,  it  was 
given  direotion  by  the  paradigm  of  direot  fire. 
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During  the  Civil  War,  when  the  problem  of  the  rifle  and  the 
trenoh  degraded  the  efficiency  of  field  artillery,  the  state  of  tech- 
nology was  such  that  there  was  no  apparent  solution  to  the  difficulty. 

In  faot,  it  was  not  even  perceived  that  the  artillery  might  provide  an 
eventual  solution.  Although  ordnance  engineers  made  significant  advanaa 
in  the  design  of  artillery  materiel,  particularly  as  the  century  drew 
to  a dose,  the  improvements  tended  to  contribute  to  the  effioienoy 
of  guns  within  the  direot-fire  oonoept  of  employment.  As  a result, 
the  trenoh  was  no  lass  of  a problem  in  1898  than  it  had  been  a genera- 
tion earlier. 

There  was  a tendenoy  for  artillerymen  and  ordnance  designers  to 
be  swept  up  by  technological  momentum.  The  tendenoy  showed  itself  in 
the  enthusiasm  that  developed  late  in  the  oentury  for  small-oaliber , 
low-trajeotory , rapid-fire  field  guns.  In  effect,  the  paradigm  of 
direct  fire  exploited  technology  in  its  own  behalf.  A period  of  pro- 
traoted  relative  peaoe  contributed  to  the  tendenoy.  Although  the  direct- 
fire  pa radigm  was  ohallenged  in  the  Russo-Turkish  War  of  1878,  it  was 
not  overturned.  In  the  subsequent  decades  of  peaoe,  the  lessons  of  the 
conflict  faded,  and  theory  tended  to  repaloe  the  practical  example  of 
war.  "Theory"  refers  to  the  perceived  application  of  the  new  guns. 

The  rafale  is  a taotical  example--but  one  to  whioh  the  American  Army 
never  entirely  subscribed.  On  the  other  hand,  important  deoisionmakers 
did  believe  that  the  rapidity  of  the  new  field  piooas  would  permit  a 
reduction  in  the  ratio  of  guns  to  troops.  This  perception  was  given 
direotion  by  the  paradigm  of  diraot  fire;  it  was  oonsistent  with  the 
relatively  limited  volume  of  fire  associated  with  tho  paradigm.  It 
stands  in  oontrast  to  tha  great  saturation  bombardments  that  were  oomtnon 
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under  the  paradigm  of  indireot  fire.  In  effeot,  certain  materiel 
advances  tended  to  outrun  the  effiolenoy  of  the  concept  of  their  appli- 
cation. The  advance  of  field  artillery  technology  did  two  things;  it 
responded  to  the  demands  of  the  direct-fire  paradigm  by  providing  light, 
low-tra jeotory , rapid-fire  field  guns;  but  at  the  same  time,  it 
helped  to  prepare  the  way  for  a new  doo trine.  However,  a stimulus 
was  needed  to  effeot  the  shift. 

The  paradigm  of  direct  fire  was  not  affected  by  the  conflicts 
in  Cuba  and  South  Africa  at  the  end  of  the  century.  The  duration  of 
the  first  war  was  too  short  to  provide  a meaningful  exercise  of  the 
paradigm.  In  addition,  it  ended  in  a celebrated  victory^-a  situation 
that  was  not  .likely  to  provoke  an  analysis  of  tactical  methods.  The 
field  artillery  was  criticized  for  its  performance  in  the  war,  but  the 
criticism  took  the  form  of  assertions  that  gunners  failed  to  aggres- 
sively provide  direct-fire  support;  critics  found  fault,  not  with  the 
method,  but  with  its  application.  The  conflict  between  America  and 
Spain  was  closely  followed  by  the  Boer  War  in  South  Africa.  American 
soldiers  tended  to  perceive  the  combat  in  South  Africa  as  an  aberration, 
a colonial  conflict  worthy  only  of  ouriousity.  As  a result,  little  was 
learned  from  the  war.  Neither  the  experience  in  Cuba  nor  reports  from 
South  Africa  challenged  the  domination  of  the  direot-fire  paradigm. 

The  war  in  Manohuria  was  of  a different  nature.  Massed,  well 
equipped  armies  dosed  with  one  another  in  protracted  battle.  The 
lethality  of  modern  weaponry  was  felt  as  the  infantry  took  to  trenches 
and  the  artillery  also  sought  cover.  The  war  tested  the  direct-fire 
paradigm  for  the  last  time.  As  the  efficiency  of  the  old  method 
faltered,  the  belligerents  shifted  to  a system  of  indirect  fire  for 
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maneuver  artillery.  The  advance  of  technology  had  provided  all  of  the 
necessary  ingredients  to  support  the  new  system.  The  example  set  by 
the  Japanese  quiokly  produced  a ohange  in  the  American  oonoept  of  field 
artillery  employment.  In  effect,  the  Russo-Japanese  War  was  the  right 
war  at  the  right  time.  Had  that  particular  type  of  war  occurred  a few 
years  earlier,  the  result  might  have  been  the  same,  because  the  neces- 
sary technology  was  available  at  the  end  of  tho  1890's, 

The  general  growth  of  technology  will  eventually  provide  the 
resources  necessary  to  allow  the  military  planner  to  escape  from  the 
constraints  of  his  current  paradigm.  Much  of  the  technology  that  made 
indireot  fire  possible  was  progressively  taken  from  a number  of  souroes; 
most  of  which  were  initially  unrelated  to  mobile  artillery  development. 
However,  it  took  a test  of  war  to  force  a recognition  of  the  potential 
of  available  technology. 

Thus  far  these  conclusions  have  ignored  the  affect  of  personali- 
ties on  the  evolution  of  doctrine.  The  dominance  of  a paradigm,  the 
thrust  of  technology,  and  the  accidental  test  of  war  transcend  man's 
ability  at  oonscious  manipulation. 

Men,  however,  do  play  a role  in  the  speed  of  technological 
ohange.  For  instanoe,  there  is  a marked  oontrast  between  A.  B.  Dyer's 
conservative  approach  to  artillery  development  and  William  Crozier's 
progressive  efforts.  Of  course,  in  evaluating  the  actors,  one  must 
keep  in  mind  that  each  man  operated  in  a different  environment.  Threat 
perceptions,  political  considerations,  and  the  availability  of  funds 
all  changed  with  time.  In  addition,  during  tho  period  of  the  study, 
there  was  a gonoral  improvement  in  that  vaguely  defined  attribute 
"professionalism."  All  of  these  factors  operated  through  the  men 


oharged  with  responsibility  for  teohnologioal  development  to  contri- 
bute to  the  rate  of  change. 

Also,  the  rate  of  change  was  influenced  by  the  nature  of  the 
decisionmaking  process.  The  role  of  the  Ordnance  Department  was  predom- 
inant throughout  the  period  of  the  study.  The  early  preoocupation  of  tte 
Department  with  coast  artillery  did  muoh  to  delay  oertain  advances  in 
materiel  for  many  years.  Of  oourse,  preoocupation  with  coast  defense 
was  not  unique  to  the  Department;  it  was  the  product  of  a wie.ily  held 
threat  perception.  However,  in  the  provision  of  heavy  armament,  the 
Department  was  determined  to  construct  guns  of  its  own  design.  The 
predilection  added  to  the  delay  in  oertain  areas  of  materiel  develop- 
ment. Sven  when  machinery  was  imposed  on  the  ordnanoe  organization  to 
oversee  the  development  prooess,  as  it  was  with  the  establishment  of 
the  Board  of  Ordnanoe  and  Fortification,  the  supervisors  were  ultimately 
at  the  mercy  of  the  technicians;  invariably  the  Department  built  cannons 
of  its  own  design. 

In  the  final  analysis,  there  is  little  evidence  that  the  process 
of  materiel  evolution  would  have  been  muoh  different  if  soldiers  outside 
of  the  Ordnanoe  Department  had  exerted  a greater  influence  in  weapons 
development.  In  essence,  all  Amerioan  offioers  were  subject  to  the 
paradigm  of  direot  fire.  Increased  participation  by  artillerymen  in 
the  design  prooess  might  have  accelerated  certain  teohnologioal  achieve- 
ments, but  the  indications  are  that  the  general  direction  of  improvement 
would  have  been  the  same. 

Men  influenced  at  least  the  rate,  if  not  the  direction  of 
materiel  change;  they  also  contributed  to  the  speed  of  transition  to 
the  new  paradigm.  For  instance the  initiative  of  the  Chief  of  Artillery 
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John  P.  Story,  accelerated  organizational  adjustments;  William  Croziar 
did  the  same  for  materiel;  but  perhaps  President  Theodore  Roosevelt, 
with  his  direct  interest  in  the  status  of  the  field  artillery,  provided 
the  greatest  impetus. 

In  summary,  the  prooess  of  evolution  of  field  artillery  dootrine 
was  a complex  phenomenon.  The  persistence  of  the  prevailing  paradigm, 
the  general  advance  of  technology,  and  the  haphazard  test  of  war  were 
features  that  operated  beyond  the  conscious  control  of  men.  However, 
men  certainly  were  not  left  without  a conscious  role  to  play;  they 
determined  the  rate  of  materiel  development,  and, in  the  end,  they 
recognized  and  accepted  the  new  paradigm. 

It  is  not  the  intention  of  the  author  to  apply  the  lessons  of 
the  study  to  the  present  or  to  the  future  in  detail;  however  the  follow- 
ing brief,  general  observations  are  offered  for  the  reader's  interest. 
The  Army  is  experiencing  the  emergenoe  of  an  anti-armor  dootrine,  cur- 
rantly  called  the  "aotive  defense”  oonoept.  It  gives  the  appearance  of 
being  a shift  in  paradigms,  similar  in  some  respects  to  the  earlier 
change  in  attitudes  about  field  artillery  employment.  The  growth  of 
technology  seems  to  have  provided  the  necessary  materiel,  and  the  1973 
Mideast  War  seems  to  have  provided  the  necessary  example.  But  the 
phenomenon  is  too  olose  to  draw  a definitive  conclusion  about  the  aotu- 
ality  of  a paradigm  shift;  the  passage  of  time  will  provide  the  neces- 
sary perspective.  It  is  probable  that  a shift  is  indeed  occurring.  On 
the  other  hand,  there  is  a chance  that  the  current  change  is  an  advance- 
ment within  the  old  battlefield  ooncept,  that  the  situation  is  more 
analogous  to  the  period  following  the  Franco-Prussian  War  than  it  is  to 
the  era  that  followed  the  conflict  in  Manchuria,  and  that  a true  shift 


in  paradigms  is  yet  to  oome.  In  any  event,  it  is  certain  that  the 
technology  necessary  to  support  the  next  change,  whenever  it  may  oome, 
is  already  gathering. 
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